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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
reduction of throughput for mass production operation 
during mass production of industrial apparatus and 
realize optimization of parameter values during mass 
production operation. 

SOLUTION: The aligner can make measurement 
using a set parameter value and other parameter 
values and acquire measured results, and an 
inspection device can inspect a processing result 
using the set parameter values of the aligner. The 
computer (PC) is connected with the aligner and the 
inspection device, and optimizes the set parameter 
values on the basis of the processed result obtained 
through acquisition processing and the inspected 
result value by the inspection device. The PC obtains the inspected results from the 
inspection device and accumulates them, and it evaluates the changing status of the 
processed results according to the accumulated inspected results. Then, on the basis of 
the evaluation result, it determines the execution of acquisition processing and its 
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- * NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The managerial system characterized by having the function to change the frequency of the 
inspection actuation for changing the value of the predetermined parameter in this industrial device 
with the managerial system which manages an industrial device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is effective about alignment [ in / about the industrial device managerial system, the 
approach, and equipment which manage an industrial device / especially / a semi-conductor aligner ]. 

[0002] 

[Description of the Prior Art] 

In the projection aligner for manufacture of a semiconductor device, to be able to cany out the 
projection exposure of the circuit pattern on a reticle side in high resolution by the wafer side top is 
demanded in connection with detailed-izing and densification of a circuit. Since it depends for the 
projection resolution of a circuit pattern on the numerical aperture (NA) and exposure wavelength of 
projection optics, as the approach of high-resolution-izing, the approach of enlarging NA of 
projection optics and the approach of short-wavelength-izing exposure wavelength more are adopted. 
About the latter approach, the exposure light source shifts to i line from g line, and is shifting to 
excimer laser from i line further. Moreover, also in excimer laser, the aligner the oscillation 
wavelength of whose is 248nm and 193nm is already put in practical use, and is used. 
[0003] 

By current, the exposure method of VUV with a wavelength of 157nm which short- wavelength-ized 
oscillation wavelength further, and the 13nm EUV exposure method are examined as a candidate of 
a next-generation exposure method. 
[0004] 

It is also required that alignment of the reticle in which the circuit pattern is formed with detailed- 
izing of a circuit pattern, and the wafer with which it is projected should be carried out with high 
precision on the other hand, and the required accuracy is 1/3 of circuit line breadth. For example, the 
required accuracy in the present 1 80nm design is 60nm of 1/the 3. 
[0005] 

Moreover, what also has various device structure is proposed and examination is performed towards 
commercial production. The role of towage of detailed-izing has shifted to the CPU chip from the 
memory centering on old DRAM with the spread of personal computers etc. The device for 
communication system called domestic wireless LAN and Bluetooth with the further IT-izing from 
now on, The frequency of 77 moreGHz The wireless local loop using the highway traffic system 
(ITS: Intelligent Transport System) and the frequency of 24-3 8GHz which are represented with the 
radar for automobiles to be used 0 [ LMDS:Local ] Development of MMIC (Millimeter- wave 
Monolithic Integrated Circuit) used by Multipoint Distribution Service is considered to advance 
detailed-ization of a semiconductor device further. 
[0006] 

Moreover, the manufacture process of a semiconductor device is also various, as a flattening 
technique which solves the problem that the depth of an aligner is insufficient, a W-CMP (Tungsten 
Chemical Mechanical Polishing) process is already becoming the past thing, and the Dual 
Damascene process of Cu attracts attention to current. 
[0007] 
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Moreover, the structure and the ingredient of a semiconductor device are also various, for example, 
HBT (Heterojunction Bipolar Transistor) which used P-HEMT (Pseudomorphic High Electron 
Mobility Transistor) and M-HEMT (Metamorphe-HEMT) which were constituted combining 
compounds, such as GaAs and InP, SiGe, SiGeC, etc. is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] 

In the present condition of the above semiconductor industry, the equipment variable (= parameter) 
which should be set up when using semiconductor fabrication machines and equipment, such as an 
aligner, recognizes a large number existence corresponding to each exposure method and each 
product. The number of these parameters that should be optimized is huge, and moreover, these 
parameters are not mutually-independent and are closely related mutually. 
[0009] 

Conventionally, a device manufacturer's equipment installation person in charge had determined the 
value (parameter value) of each of these parameters by trial-and-error, and for this reason, huge time 
amount was taken to determine the optimal parameter value. Moreover, although it may be necessary 
to change the parameter value of a manufacturing installation again with modification of the 
manufacture process according to it when a process error occurs, for example even if it is once the 
value of a parameter is determined, a setup of parameter value had taken huge time amount also in 
this case. 
[0010] 

Moreover, in production of a semiconductor device, the time amount which can be spared by 
initiation of mass production from starting of a manufacturing installation is restricted, and, naturally 
the time amount which can be spared for the decision of each parameter value is also restricted. 
Furthermore, in order to raise the operation time of a manufacturing installation also in the viewpoint 
of CoO (Cost of Ownership), in case the parameter value determined once is changed, it is necessary 
to perform it quickly. Since it was used as optimization of each parameter value is not made even if 
it is very difficult in such a situation to manufacture a variety of semiconductor devices with each 
optimal parameter value and is originally the manufacturing installation which can obtain the high 
yield, only the unwilling yield could be obtained but the fall of the yield which is not visible had 
been caused. The fall of such a yield causes the fall of a manufacture increase in cost or a shipment, 
and reduces competitive strength. 
[0011] 

This invention is made in view of the above-mentioned technical problem, and aims at making it 
possible to optimize the value of the predetermined parameter of the industrial device during mass- 
production operation of an industrial device. 

Moreover, this invention aims at enabling achievement of optimization of the parameter value under 
mass-production operation, preventing reduction of the throughput of mass-production operation. 
[0012] 

[Means for Solving the Problem] 

According to [ in order to attain the above-mentioned purpose ] this invention 

The managerial system which has the function to change the frequency of the inspection actuation 

for changing the value of the predetermined parameter in this industrial device with the managerial 

system which manages an industrial device is offered. 

[0013] 

[Embodiment of the Invention] 

Hereafter, the gestalt of suitable operation of this invention is explained, referring to an 

accompanying drawing. 

[0014] 

Each following operation gestalt explains the case where the parameter used for alignment 
processing of semi-conductor exposure as a parameter set as the object of optimization is used, using 
a semi-conductor aligner as an industrial device. 
[0015] 

<The 1 st operation gestalt> 

First, the outline of the configuration of the semi-conductor exposure device-management system 
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(henceforth, exposure managerial system) by this operation gestalt and actuation is explained using 
drawing 1 and drawing 2 . In addition, below, it is OAP about the optimization system of the 
alignment variable corresponding to a mass-production machine. : Optimization for Alignment 
Parameter in volume production is called, and the example which applies OAP to the alignment 
system of an aligner is explained, in addition, the conditions of the alternative data of an active 
parameter not hitting are also included in direct numeric values, such as arrangement of a sample 
shot, and selection of an alignment method, as well as the numeric value of the parameter which can 
set up the parameter value in this detail in the letter numerically. Naturally, fluctuation elements in 
equipment other than numeric values, such as alternative, and a general condition are included also 
for a notation called a variable in addition to a numeric value. 
[0016] 

Drawing 1 is drawing showing the outline configuration of the whole exposure managerial system by 
this operation gestalt. The exposure managerial system of this operation gestalt has the configuration 
to which these were connected by LAN6 (for example, in the company [ LAN ]) including two or 
more semi-conductor aligners (henceforth an aligner) 1 and 2, superposition test equipment 3 and a 
central processing unit 4, and a database 5. A central processing unit 4 sucks up the various 
measurement values from aligners 1 and 2 and superposition test equipment 3 etc., and puts in a 
database and saves them in a database 5. And while aligners 1 and 2 carry out mass-production 
operation, parameter value is optimized and it notifies to aligners 1 and 2. 
[0017] 

Next, the sequence of OAP by the 1st operation gestalt is explained using drawing 2 . First, it 
supposes that the wafer exposed to an aligner 1 was carried in, and suppose that the reticle 
corresponding to it was set up in the aligner ( drawing 2 un-illustrating). 
[0018] 

In an aligner 1 , global alignment which performs location measurement of the wafer in the X-Y 
stage precision reliance with a laser interferometer called AGA:Advanced Global Alignment with 
the value (= parameter value) of the variable first set as Job is performed. And the wafer scale factor 
at that time, wafer rotation, and a shift amount (hereafter, these may be named generically and it may 
be called AGA data) are calculated (processing 11). The AGA data acquired here win popularity to 
PC4 which controls OAP behind, and are passed to it (data transfer 1 8). 
[0019] 

Next, a stage is again driven using the stage drive information in that case, also with parameters 
other than Job, AGA measurement is performed and a wafer scale factor, wafer rotation, and a shift 
amount (AGA data) are calculated based on this measurement result (processing 12). This AGA data 
is also delivered to PC4 which controls OAP as well as the AGA data for which it asked with the 
parameter value set as previous Job as a value (data transfer 1 8). 
[0020] 

Furthermore, in data transfer 1 8, it also performs delivering all the alignment signals detected when 
AGA was performed to PC4. The system which delivers this alignment signal to PC4 is called 
ADUL:Alignment Data Up Load. 
[0021] 

If it finishes taking all data concerning AGA measurement as mentioned above, exposure processing 
of a wafer will be performed based on the AGA data obtained with the parameter value set as Job 
(processing 13). The above processings 11-13 are processings performed in an aligner 1 (or aligner 

2). 

[0022] 

Next, the wafer by which exposure processing was carried out is developed, it is conveyed by 
superposition test equipment 3, and an alignment result is measured with superposition test 
equipment 3 (processing 14). In addition, based on AGA data, global alignment of the measurement 
of an alignment result is carried out, and it is [ which in spite of having carried out exposure printing 
can actually be shifted and burned on the wafer, and ] measurement of the amount (the amount of 
alignment gaps). 
[0023] 

In PC4 which controls OAP, it puts in a database, the measurement result (what is depended on the 
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parameter value set as Job, and the thing to depend on other parameter value are included), i.e., the 
AGA data, in AGA called the wafer scale factor which received from the aligner and was passed by 
the above-mentioned data transfer 1 8, wafer rotation, and shift amount, and stores in a database 5 
(processing 15). Furthermore, about the alignment signal detected when AGA was performed, 
another signal processing is performed (in addition, this is also equivalent to modification of 
parameter value), the false wafer scale factor at that time, wafer rotation, and a shift amount (false 
AGA data) are guessed, and similarly it puts in a database, and stores in a database 5 (processing 
15). 
[0024] 

Furthermore, the result inspected with superposition test equipment 3 is also passed to PC4 (data 
transfer 19), is made to correspond with the AGA measurement value in the aligner already put in a 
database by above-mentioned processing, and is put in a database (processing 15). 
[0025] 

Although another signal processing is signal processing by the different algorithm here, for example, 
the self-template method is held by JOB setup by the technique of pattern matching, in the exterior 
PC 4, the edge of a different algorithm, for example, a signal, is detected, and it says adopting the 
technique of carrying out location detection, and the algorithm which searches for the core of edge 
spacing after carrying out the approximation of function of the signal and asking for an edge. By 
doing in this way, the sensitivity over distortion of a signal etc. can choose the optimal signal 
processing in consideration of the property depending on the algorithm of signal processing. In 
addition, the processing which the window width which limits the signal range used even if mode of 
processing is the same as this another signal processing changes shall also be included. 
[0026] 

Moreover, if the example of another, various signal processing is given, there is the following mode 

of processing, namely 

Clinch symmetry approach, 

Edge differentiation, 

The template pattern matching method, 

The above-mentioned approach which considered Wavlet conversion as pretreatment, 

******** . Such various technique omits detail explanation with this application for the technique 

known well. 

[0027] 

Furthermore, the result inspected with superposition test equipment 3 is also passed to PC4 (data 
transfer 1 9), is made to correspond with the AGA measurement value in the aligner already put in a 
database by above-mentioned processing, and is put in a database (processing 15). 
[0028] 

The specified wafer performs correlation with the AGA data and false AGA data which were put in a 
database as mentioned above, and the measurement result by superposition test equipment 3, and the 
active-parameter value over Job current in use judges whether it is the optimal (processing 1 6). The 
wafer of this assignment is a wafer set up as an object for measurement out of all the wafers that an 
operator exposes (every [ for example, ] several sheets) in advance. If total inspection in a lot is 
conducted, although time amount may be taken superfluously, therefore superposition inspection is 
conducted by 1 lot total at first, specifically, it will specify which wafer from the result, if it turns out 
with a lot that there is little precision dispersion, will be inspected by setting up in a lot one sheet, 
and the first every several sheets and wafer which an operator inspects beforehand. 
[0029] 

As decision whether to be the optimal or not, predetermined evaluation values (for example, a shift 
amount, a rotation, etc.) specifically compare with the evaluation value in a current active-parameter 
value. If parameter value from which an evaluation value good beyond the threshold which asks by 
the rule of thumb etc. beforehand and is installed in PC4 is acquired exists In the lot exposure after 
the lot, it is used as an active-parameter value over the Job concerned by making the parameter value 
into the optimal parameter value at aligners 1 and 2 reflecting the optimal parameter value 
(processing 17). Even if there is parameter value to which an evaluation value becomes good from 
the thing in a current active-parameter value If there is only a difference of extent which does not 
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exceed a threshold between both evaluation values, it in error range For example, it judges that the 
effectiveness acquired by changing parameter value is small, and there is possibility of other bad 
influences (for example, the throughput fall by setting modification time amount, degradation of 
other exposure conditions, etc.) by the parameter value modification by one side, and a change of 
Job parameter value is not made. 
[0030] 

By repeating the above processings, when process fluctuation occurs, henceforth [ the next lot ], 

parameter value is optimized and becomes usable. 

[0031] 

Thus, for a mass-production site, without inquiring a special wafer apart from a mass-production 
action, it is using an OAP system and it becomes possible to optimize the value of an alignment 
variable. For this reason, the thing of an aligner to do for the improvement in effectiveness ability 
becomes possible, without dropping productivity. 
[0032] 

Again, it can be said as follows that OAP in this operation gestalt is expressed briefly. That is, it is 
Feed Forward System which optimizes the parameter value of the alignment which acquires or 
guesses the real alignment signal in an AGA shot, and uses it henceforth [ the next lot ] also with 
parameter value other than the parameter value set as Job as compared with a superposition test 
equipment result. 
[0033] 

Here, the definition of Feed Forward as used in the field of this operation gestalt and its opposite 

Feed Back is performed. 

[0034] 

First, although it is Feed Back, it is the thing of the precedence processing said commonly. It is the 
approach of performing alignment and exposure about Send-a-head Wafers of several sheets, 
calculating Offset with superposition test equipment, carrying out the Offset input of the result to an 
aligner, and specifically processing the remaining Wafers of the lot before exposure processing of a 
lot. 

[0035] 

Especially in the case of a little lot, since CD-SEM measurement is performed, it is the appearance 
which is calculating Offset with superposition test equipment between them in many cases. In such a 
case, if this operation gestalt is applied, effectiveness will be demonstrated more. 
[0036] 

On the other hand, Feed Forward is the approach of using the result of a front lot for various 
numerical processings, carrying out, without using Send-a-head Wafer. It thinks that it is more 
advantageous in CoO to use the time amount (UpTime) which is working to the actual condition of 
an expensive aligner from precedence processing, making it high, the variable with which, as for this 
premise, current is set up although effectiveness shows up if applied in the site of mass-production 
manufacture — the outline right — things are required. 
[0037] 

It is as follows if the flow of the processing of OAP shown in drawing 2 is indicated again briefly, 
namely 

(1) With an aligner, perform AGA using the active-parameter value (a mark, lighting mode, AGA 
Shot arrangement ****) of Job, and incorporate the AGA data and the alignment signal which were 
acquired to the OAP control PC. 

(2) Perform AGA measurement similarly with parameter value other than the active-parameter value 
of Job, and incorporate the AGA data and the alignment signal which were acquired. 

The alignment signal incorporated in (3), (1), and (2) is processed by different art, and false AGA 
data are computed further (as a different art, there is modification of Window width of face etc., for 
example). 

(4) An aligner carries out exposure processing of the wafer based on the AGA measurement result of 
having used the active-parameter value. 

(5) A wafer [ finishing / exposure ] is conveyed by superposition test equipment 3, and measurement 
of the actual amount of alignment gaps of an exposure baking result by which alignment was carried 
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* out is performed. 

(6) The measurement result of superposition test equipment 3 comes to hand. 
A database is created with the AGA data incorporated by (7) and (2), the false AGA data generated 
by (3), and the inspection data which came to hand by (6) (an alignment signal, Offset, a wafer scale 
factor, wafer rotation). 

(8) Judge whether a current active-parameter value is the optimal. 

(9) When the need for parameter value modification arises, it is reflected after the following lot 
(Feed Forward processing). 

[0038] 

The above is the primitive operation about OAP. With this operation gestalt, the extract frequency of 
the AGA measurement by parameter value other than an active-parameter value and the wafer which 
should perform ADUL, i.e., the wafer which should carry out a wafer sampling, is rationalized 
further. Hereafter, rationalization processing of the above-mentioned extract frequency by this 
operation gestalt is explained. 
[0039] 

It sets to carry out OAP, and since the time amount for the processing which is not connected with a 
volume is needed when AGA measurement by parameter value other than an active-parameter value 
and processing (ADUL) which samples the alignment data point of a wafer are performed, if it 
thinks only with a process speed simply to the equipment which does not perform OAP, it has 
possibility that a throughput falls. That is, a wafer sampling may bring about the fall of a throughput. 

[0040] 

So, with this operation gestalt, the extract frequency of a wafer where a wafer sampling should be 
performed is determined according to equipment, a process, the environment where equipment is 
placed, and the superposition precision acquired from superposition test equipment 3 
(rationalization). In this way, the fall of a throughput is suppressed by not performing a wafer 
sampling about the wafer of total, but making it perform by proper frequency. 
[0041] 

For example, equipment is stable, and if the parameter conditions (parameter value) decided once 
correspond to all mass-production lots as it is, parameter conditions as they are can be used, without 
carrying out a wafer sampling. However, since a device status, the condition by the process, etc. 
change actually, the parameter value decided before cannot necessarily be used eternally. So, with 
this operation gestalt, it is compatible in the optimization of the parameter value [ determine the 
frequency of a suitable wafer sampling and ] under mass-production operation according to a 
situation, and maintenance of a process speed-throughput. 
[0042] 

It becomes effective to carry out data analysis of the database collected by OAP as a solution how to 

perform a wafer sampling. 

[0043] 

It is effective to investigate the inspection data of superposition test equipment regularly first, the 
sample train according to the probability distribution made into the primitive operation on statistics - 
- {-- xi|i= — the case where 1, 2, N} are given — an average (sample) (mean) and (sample) 
distribution (variance), 
[Equation 1] 

It comes out and defines. 
[0044] 

These are typical statistics calculated from a sample train, and are fundamental amounts for which an 
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image processing is also used by many application. (Sample) The square root of distribution is called 

standard deviation (standard deviation). 

[0045] 

From the fundamental count currently used by these statistics, superposition test equipment 3, AG A 
data, and false AGA data are supervised by carrying out statistics processing of said average, 
distribution, etc. About the wafer in a lot, the amount of superposition gaps of superposition test 
equipment 3 is supervised for every wafer. The dispersion precision of superposition can be 
supervised under calculating and supervising 3 times as many 3 sigma values as distribution (sigma 
shows with a notation.) of the amount of gaps for every 25 wafers for every lot. If correlation of 
superposition test equipment, AGA data, and false AGA data can be taken, it is also possible to 
substitute AGA data. When separating from the allowed value to which 3 sigma values were set, or 
when there is fluctuation sufficiently shorter-term than the exchange period of a lot, it will be 
meaningless even if it applies this to the wafer of the following lot, since the opportunity which must 
change parameter value only increases the more the more it samples and it is not stabilized in 
whenever [ the ], even if it makes [ many ] the sampling of a wafer. Namely, when the equipment 
engine performance does not come out, there is a factor which makes a certain instability make it 
equipment, and since it must have been repaired in optimization of parameter value, this needs the 
maintenance of equipment, it performs an error message etc. in this case, and should just warn an 
operator of it. 
[0046] 

Short-term fluctuation is Offset fluctuation between each wafer within the lot of the same stage, and 
is Offset fluctuation by the lot in front of a lot different from a long period of time, for example on 
the contrary here. In semi-conductor manufacture, since this case is several months more, the time by 
which a certain process comes to the next is distinguishable by such way of speaking with a typical 
example. Moreover, if the probability distribution of normal distribution which an error generates is 
random, and the number of samplings is increased, the data will become what turned into a thing 
reliable by the equalization effectiveness, and was stabilized. However, a sampling value cannot turn 
into a value representing fluctuation, for example, then, even if it increases the number of wafers of a 
sampling, the example of generating of an error which shifts gradually, the error specifically 
generated at a CMP process etc., and the result of having been stabilized cannot be obtained. <BR> 
[0047] 

On the other hand, that effectiveness is remarkable is the case where the factor which worsens a 
certain alignment precision can maintain alignment precision at a constant level by optimization 
(optimization of signal processing, such as an image processing, is included) of the alignment 
parameter value of equipment, in application of OAP. 
[0048] 

Specification of a factor is rather difficult, although the stability of alignment precision is influenced 
by the stability of equipment, and the process stability of a production line, the factorial experiment 
of alignment precision degradation changes parameter conditions and a factorial experiment is made. 

[0049] 

About the decision of the extract frequency (frequency of a wafer sampling) of a wafer where a 
wafer sampling is performed, it judges based on the database of the precision result (measurement 
result of superposition test equipment) of superposition, and the signal processing precision result 
based on an alignment wave. Hereafter, decision processing of the frequency of a wafer sampling of 
this operation gestalt is explained to a detail. 
[0050] 

As for the wafer which performs OAP, i.e., the wafer which performs a wafer sampling, it is 
desirable to consider as the wafer of total at the time of installation of the beginning of a process. 
This is because the stability of equipment or the process concerned is not known at the time of 
installation of a process. 
[0051] 

When it is judged with parameter value other than the parameter value set as current JOB being more 
suitable by OAP from the result of a wafer sampling, and the inspection result of these wafers by 
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superposition test equipment 3, this is made to reflect in the parameter value of processing of the 
following lot. That is, since the result of a front lot is reflected, the value of the variable of the 
following lot is changed. As this approach, the JOB parameter set up first is used as a parameter of 
criteria, offset data and the fluctuation situation of an alignment wave are performed as compared 
with signal processing in different parameter conditions, and while external PC4 compares whether 
there is any more effective JOB parameter than the JOB parameter set up first, data are stored in the 
database. 
[0052] 

As an example as decision to confirm, dispersion distribution of the alignment data of the AGA shot 
in a wafer may be analyzed, and the inclination of stability can be held. This alignment data is the 
amount of gaps from the ideal grid for which it depended on the stage precision as global alignment 
here, and as a result of [ of superposition test equipment ] measurement. Thus, it can make it possible 
to hold the inclination of a wafer sampling by changing [ arrangement / database ] the controller of 
OAP in a database. 
[0053] 

Since, as for the alignment precision over each process (process) wafer, the right and wrong of 
precision become clear by the inspection result of superposition test equipment, since there is little 
dispersion from a whole sample at least, an accurate process is satisfactory in a wafer sampling. It is 
solvable by determining from whenever [ allowances / of a throughput and permissible precision ] 
how the wafer number of sheets for every lot which should perform a wafer sampling, for example, 
number of sheets, is set up. 
[0054] 

The SURESSHU level value range of the standard-deviation value for every lot is set as 1 -3 like the 
example of drawing 4 , and is more specifically judged from the standard-deviation value for every 
lot. That is, superposition inspection is conducted to some of all early lots and a total wafer, the 
inclination of precision is supervised, and the rank reason of superposition precision is performed. 
Although specifically mentioned later, a rank reason is carried out on SURESSHU level about 3 
sigma values showing dispersion, and the extract frequency according to the rank is determined. 
Moreover, the situation of the wafer sampling after extract frequency decision changes frequency 
according to a situation as the frequency where a wafer sampling is performed will be made 
[ many ], if it seems that alignment precision is seen to time series and precision gets worse. 
[0055] 

The sampling for every lot is considered for an example. As a factor which worsens alignment 
precision, as mentioned above, a process, equipment, and the environmental variation for every 
Rhine occur. Although it is necessary to perform analysis of on which factor to be based separately, 
the fundamental view of a wafer sampling takes the data of many wafers in the early stages of 
process installation, and judges the activation frequency of a wafer sampling from whenever [ over 
the permissible precision of data / allowances ]. 
[0056] 

Drawing 3 is a flow chart explaining wafer sample decision processing. With this operation gestalt, 
about an initial lot, ADUL (wafer sampling) is not performed but the activation frequency of a wafer 
sampling is set up based on the amount of gaps of the inspection result and AGA data based on 
superposition test equipment. Here, when the amount of gaps is large and modification of parameter 
value is required, parameter value is optimized using OAP shown in drawing 2 , and the above- 
mentioned processing is performed. 
[0057] 

Exposure processing of an initial lot is started by JOB setup of the present condition already decided 
first (step S20). The superposition data of the alignment in exposure of all the wafers of an initial lot 
are inspected with superposition test equipment for every exposure process initiation (step S21). 
[0058] 

In each process in a semi-conductor manufacture process, since the vertical structures of an 
alignment mark differ, in all process wafers, it is necessary to ask for the alignment Offset of an 
aligner using superposition test equipment. The result is sent to OAP by communication link. As 
means of communications, although LAN6 is used with this operation gestalt, other well-known 
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means of communications may be used. 
[0059] 

Next, statistical analysis of an inspection result is performed (step S22). With this operation gestalt, 
the fluctuation period of the amount of gaps of the inspection result of the wafer unit in (1) lot and 
AGA data and the range of fluctuation are investigated, it shifts in (2) lot units and fluctuation of 3 
sigma values of an amount is investigated. 
[0060] 

If the fluctuation period of a signal investigates the change in the value of the amount of gaps for 
every wafer, it takes the difference for every data and a numeric code is investigated, it will be called 
for easily. Drawing 5 and drawing 6 are what investigated dispersion and the fluctuation period of 
the amount of gaps, Tl and T2 show Dl, and a fluctuation period and D2 show the width of face of 
dispersion. If it samples with a half period at least to the value of a fluctuation period, since the 
fluctuation wave of a basis can be restored from the theorem of a sampling, a wafer sampling will be 
performed based on it. 
[0061] 

If the period is taken into consideration when regularity is in fluctuation, it will become possible 
with the small number of samplings to be referred to as 3sigma at a small value. What is necessary is 
just to sample every at least three sheets, since Tl is 6 in the case of drawing 5 . What is necessary is 
just to set it as eight sheets in case of the case of 25 lots. 
[0062] 

Thus, although what has periodic fluctuation is good, such technique cannot be used when random. 
Then, the width of face of dispersion is judged by 3 sigma based on a standard deviation sigma value. 
Drawing 4 is drawing which plotted 3 sigma values of the amount of gaps obtained based on the 
inspection result of superposition test equipment 3 over the number lot. In the range of allowable- 
error precision, precision level is divided into SURJESSHU level multistage [ two or more ], and is 
judged. 
[0063] 

The thing of the range of three or less SURESSHU level (SURESSHU level range SI) has stable 3 
sigma values, and they can also judge a JOB variable to be the optimal. Moreover, if it checks that 
this condition stabilizes and continues, the sample of a wafer can also be judged that one lot is 
sufficient. Thus, it is possible to opt for a wafer sampling from the level of 3 sigma values. 
[0064] 

For example, in the case of the SURESSHU level range S2, in the case of ten sheets and the 
SURESSHU level range S3, deciding like 1 5 sheets is possible. You may enable it to change by 
decision of a process control person about the number of sheets for every SURESSHU level of this. 
[0065] 

If the above-mentioned 3 sigma values are stable covering the number of convention lots, it can 
judge as what can set dependability as a Job variable for mass production. Moreover, since 
conditions can be fixed when a process changes or there is no equipment change also about a wafer 
sampling, this processing can be ended (step S23). 
[0066] 

In addition, about the number of convention lots, a process control person is good also as a setup 
being possible. When it cannot be being checked that it is stable covering the number of convention 
lots at step S23, it progresses to step S24. At step S24, it judges whether the present active-parameter 
value is sufficient based on fluctuation of the amount of gaps. When judged with it being good with 
the present parameter value, the number which should carry out a wafer sampling according to 
SURESSHU level in step S25 is determined (SURESSHU level range S 4:20 sheet /, lot, 
SURESSHU level range S 3:15 sheet /, and lot, SURESSHU level range S 2:10 sheet /, and lot, 
SURESSHU level range S 1:5 sheet /, lot). And in step S27, inspection by superposition test 
equipment 3 is conducted by the activation frequency determined at step S25. 
[0067] 

On the other hand, when judged with the present parameter value being changed in step S24, it 
progresses to step S26. At step S26, OAP processing explained by drawing 2 is performed, 
optimization of parameter value is attained, and the processing from the above-mentioned step S21 is 
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r repeated, the present parameter value should be changed — a parameter should be changed [ that ] 
when judging, and it gets worse two or more steps of SURESSHU level by lot-to-lot [ of order ] - 
** — to judge is possible. 
[0068] 

As mentioned above, a SURESSHU level value can be made to perform automatically that decision 
as which a setup of the number of samplings of a wafer and the present Job parameter setup value 
are sufficient. Since conditions are shaken and a check is needed when a process and an equipment 
Job parameter setup value generally are not decided at first, it is possible to also change precision. It 
explains by showing such an example. 
[0069] 

For example, a setup of an AGA shot is described. Since a measurement span becomes long, the 
direction of precision of an AGA measurement value which set the AGA shot to the outside of a 
wafer as much as possible for measurement improves. On the other hand, the direction where the 
asymmetry of the alignment mark whose process error currently called WIS: Wafer Induced Shift is 
the cause goes to the outside of a wafer by process wafers, such as CMP, worsens. 
[0070] 

Then, when determining an AGA shot, it inquires by changing an outside, changing the inside and 
also the inside, and a setup a little next most, and performing the monitor of alignment precision. In 
this case, where finally is made into an AGA shot judges by for example, AGA measurement 
repeatability, the measurement result of the superposition test equipment after exposure, etc. It can 
think, also when carrying out the monitor of the fluctuation situation of alignment precision, 
changing a setup of the number of for example, an AGA shot, lighting mode, a processing window, 
etc. in addition to this. 
[0071] 

Drawing 7 plots the precision result (the AGA data called a wafer scale factor, wafer rotation, and 
shift amount are put in a database, and change is seen serially) of superposition test equipment. 
[0072] 

It can be used for classifying the precision range into the range of SI - S4 by dividing the 
permissible precision range by SURESSHU level 1 -3, and judging precision level. 
[0073] 

Since it is accurate when the first data is [ said precision range of drawing 7 ] SI, processing is 
started with five sheet / lot after [ all ] data acquisition. Then, as long as it seems that there is no 
aggravation of number lot******** precision, you may remain as it is, but if it seems that data get 
worse like B after that, B isS2 level, it will make [ many ] a sample like ten sheet / lot, and will look 
at a number lot situation again. If precision settles down like C as a result, it will be made to settle 
down by performing a wafer sampling by five sheets. If precision may get worse rapidly like D after 
that, the conditions (parameter value) of a JOB parameter will be improved again. It is because it is 
possible that it is necessary that equipment got worse by a certain factor, or to improve the factor of a 
process. On the other hand, if it seems that the stability of precision is maintained at a long period of 
time, it will be made one sheet / lot and a situation will be seen, and as long as it becomes as 
[ stabilize / still ], it may be made to make it one sheet / lot as it is. 
[0074] 

When fluctuation of 3 sigma values is loose, with the present JOB parameter value, the number of 
wafers sampled for every lot is decided according to the SURESSHU level range. For example, like 
drawing 4 or drawing 7 , when a setting range is set as a three-stage, five sheets are set as 20 sheets 
like 15 sheets ten sheets in order of the accurate range (in order of SI - S4). (Step S25) . 
[0075] 

Moreover, since it will be thought like the part of C-D of drawing 7 that a certain device status and 
the process condition changed if the range of fluctuation changes rapidly, it also becomes effective to 
change process conditions and to see change. With this operation gestalt, OAP processing explained 
by drawing 2 is performed, and parameter value is optimized (step S26). Modification directions of 
an active-parameter value are directed to an aligner 1 (or 2) through LAN6 here, and a JOB setup is 
changed. 
[0076] 
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In Feed Forward, the modification timing of parameter value serves as application from the 
following lot. When conditions of the lot are not stable as another example of application yet with an 
initial lot, it is also possible to change the conditions of a JOB variable in the place judged that the 
inspection result was stabilized in the place which the wafer in a lot passed in the middle of the lot 
after it. In that case, it becomes Feed Back-processing. In addition, after changing a process at step 
S26, inspection with highly precise inspecting with superposition test equipment 3 about a total 
wafer is attained (step S21). 
[0077] 

Moreover, it is possible to set up every process and the conditions for every equipment by changing 
a SURUSSHU hold and precision permissive conditions for every process to drive in precision to a 
slight degree from the precision which a process requires. It is desirable it to also be considered for 
that there is **** also in equipment to some extent, and to enable a setup of an allowed value for 
every equipment also at the point that it can respond to such **** individually. 
[0078] 

If wafer number of sheets is determined at step S25, and after an aligner performs OAP and exposure 
processing, a sample wafer will be inspected with superposition test equipment. (Step S27) . The 
suitable activation frequency of a wafer sampling can be automatically judged by repeating this the 
processing of a series of. After the activation frequency determined at step S25 ended this processing 
at step S23, it is set as the activation frequency of the wafer sampling in an aligner. 
[0079] 

Moreover, it is performing the shape measurement of the alignment measurement wave on the 
database which was related with the factorial experiment at the time of precision getting worse, and 
was accumulated as and which can be set OAP, and the actual wafer in CD-SEM, and a factorial 
experiment can be made. If it is made such, a cause is known and precision comes to be stabilized, 
the number of sheets of a wafer sampling can be reduced and the fall of the throughput in ADUL can 
be lessened. Thus, according to the situation of the measurement result of the superposition test 
equipment by the database of OAP, optimal lot control can be performed by the fall of a throughput, 
and both sides of quality assurance by performing a wafer sampling. 
[0080] 

In addition, if constituted, the thing which can control the touch panel console linked to an OAP 
controller or OAP with PC base and it enables it to change in each keyboard entry is also possible for 
modification of the sampling number of sheets of a wafer. 
[0081] 

<The 2nd operation gestalt> 

Drawing 8 is a flow chart explaining processing by the 2nd operation gestalt which determines 
alignment data other than a JOB variable value. With the 1 st operation gestalt, it fixed, and the 
active-parameter value (signal processing to include) over JOB processed the initial lot, without 
performing ADUL data transfer of an alignment wave, and determined the activation frequency of a 
wafer sample from the measurement result of superposition test equipment 3. On the other hand, the 
2nd operation gestalt determines the activation frequency of a wafer sampling in carrying out ADUL 
of the alignment data point in conditions other than a JOB variable value, and analyzing the 
precision result from an initial lot. 
[0082] 

Hereafter, although the JOB variable value was shaken, since precision does not fulfill default value, 
a JOB variable value is changed further, and the case where he wants to drive in precision is 
assumed. 
[0083] 

A wafer sampling on the JOB variable value which is having all wafers set up first, and the other 
parameter conditions (parameter value) is performed (step S31). Then, the alignment result 
performed with the active-parameter value of JOB decided beforehand performs exposure and 
development, and the precision result of superposition is evaluated with superposition test 
equipment. The false exposure result in conditions other than a JOB variable value is examined for 
the alignment result of having exposed with the active-parameter value, on the basis of the inspection 
result in superposition test equipment. It was indicated as false because it was not necessarily 
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actually exposing and was based on examination in the measurement precision in an exposure 
machine to the last. Since the alignment signal wave form has also come to hand, examination of 
various signal processing is also possible. It is also possible to see by performing processing of those 
other than signal processing which actually used it in the exposure machine at the time of alignment, 
and performed exposure processing. Statistics processing is performed for this examination using 
two or more wafers in a lot, and an examination result is derived (step S33). 
[0084] 

The number of convention lots is set up beforehand, and when it is in the precision allowed value 
stabilized covering the number of convention lots, it ends (step S34). When not fulfilling the number 
of convention lots, the necessity of modification of the present active-parameter value is judged. 
[0085] 

The precision comparison of the present processing and the processing of those other than a JOB 
variable value is carried out by 3 sigma values, and a setup is changed into the number of wafer 
samplings set up beforehand (the above, classification by the threshold level of an operation gestalt) 
according to the precision when the fluctuation in a lot has few JOB variable values (step S36). 
[0086] 

the case where the way when the stability of 3 sigma values changes a JOB variable value clearly is 
stabilized on the other hand when precision is hard-pressed to a precision prescribe — present — the 
directions which change into parameter value other than the active-parameter value of JOB are 
directed to the direction of an aligner (step S3 7). In this case, after making [ many ] the frequency of 
a wafer sampling further according to a situation, you may make it return to step S3 1 . 
[0087] 

<The 3rd operation gestalt> 

Next, the 3rd operation gestalt is explained. The 3rd operation gestalt makes the technical problem 
the throughput fall when carrying out OAP in the 1 st operation gestalt. Although the 1 st operation 
gestalt also described, since the time amount for the processing which is not connected with a 
volume is needed when AGA data acquisition (AGA measurement and ADUL) by parameter value 
other than JOB is performed in case OAP is carried out, if it thinks only with a process speed simply 
to the equipment which does not perform OAP, a throughput may fall. With the 1st operation gestalt, 
the frequency of a wafer sampling was optimized as the cure. 
[0088] 

With this operation gestalt, in order to judge synthetically the environment where equipment and a 
process are placed, the approach that the engine performance of equipment is judged according to the 
precision rank in required accuracy by continue serially and judge the AGA measurement data of 
parameter value and various signal processing results except the superposition precision measured 
with superposition test equipment and JOB parameter value, and a JOB setup, and CoO of 
equipment can be demonstrated from a throughput and engine performance both sides to the 
maximum extent is offered. 
[0089] 

If all parameter value other than JOB is shaken and checked during equipment operation in OAP 
therefore, although it will be an ideal, since a throughput then falls, supposing the parameter value 
candidate predicted, measurement data are acquired and it is judging by the external controller. 
[0090] 

In the decision of the frequency of incorporation of the signal-processing wave of alignment, 
implementation of the OAP itself, un-carrying out, and parameter modification, it is just going it 
making it the chief aim of this operation gestalt in the case of decision of parameter modification, 
parameter value other than JOB, and an aligner to offer the technique of supervising equipment for 
the situation (warning decision before exposure) that the equipment engine performance cannot be 
fill etc., automatically, and beginning to pull the engine performance of an equipment operation 
situation to the maximum extent. 
[0091] 

Drawing 9 is the explanatory view of this operation gestalt. The axis of ordinate expresses the 
precision used as the criteria which evaluate the superposition engine performance. Precision is 
having the threshold level of a multistage story set up within the precision allowed value for every 
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semi-conductor process. In this example, there is three level of thresholds 1-3. 
[0092] 

An axis of abscissa means supervising the superposition engine performance in the same aligner to 
time series for every same process of a semi-conductor process. The example which divided the 
section when whether each section goes into the range of which threshold to change of the precision 
situation which continued and carried out the monitor of the lot of a semi-conductor process process, 
the aligner for every section, and OAP sequence actuation are changed to section A-D is shown. 
[0093] 

Next, a definition and the contents of the precision of an axis of ordinate will be described. Precision 
criteria are a valuation basis by the error after measuring with superposition test equipment after 
exposure with an aligner. Moreover, the residual error amount after driving in one on a stage in quest 
of errors within a wafer side, such as whenever [ wafer scale-factor wafer rotation, and direct ], by 
AGA measurement also becomes one criteria. The false AGA precision result of parameter value 
other than JOB is also given for prediction by searching for superposition test equipment, the above, 
and correlation of a residual error amount. It is also possible to store these evaluation data in the 
database 5 of drawing 1 , and to evaluate and change said evaluation data according to an equipment 
actuation situation and the purpose of use. 
[0094] 

Next, the definition of a threshold is described. It opts for the definition of a threshold as follows. A 
threshold divides a multistage story within the precision allowed value for every process of each 
semiconductor device. One or less threshold is precision level on which there is sufficient margin to 
a superposition precision allowed value, and a JOB parameter and signal processing are judged to be 
the optimal. If said database for evaluation with which the inclination for precision to deteriorate was 
stored in the range of a threshold 2 by the database 5 exceeding the threshold 1 is supervised and 
precision evaluation deteriorates, it will be the section which increases the frequency of inspection of 
the wafer in a lot inspected with superposition test equipment. 
[0095] 

Since the allowances of range of a threshold 3 of the margin of superposition precision decreased 
exceeding the threshold 2 as a result of said database monitor accumulated in the database 5, it is the 
section which applies OAP. The judgment of OAP application is performed by having exceeded the 
threshold 2. It is the precision level to which PC4 carries out comparison examination of two or more 
signal processing for the data-mining technique, such as various multivariate parameter optimization 
techniques, and the alignment signal wave form by PC4, and PC4 carries out application 
examination of the optimization signal -processing selection. It is shown that segment a-e made the 
multiple selection of the combination of the JOB parameter value of OAP in the section C of 
drawing 9 . Change of the precision data stored in said database after processing in a broken-line part 
performs optimization study by data mining and signal processing is shown. 
[0096] 

broken lines a, c, d, and e — false — as a result of being based on AGA, the continuous line of 
Segment b shows the precision by current JOB parameter value. Since Segment b is the present JOB 
set point, and it is actually exposing with the aligner, the superposition data in superposition test 
equipment exist. The combination of parameter value is less than one threshold except a JOB setup 
expressed with the broken line of e here, and it is the combination of the optimal parameter value. 
[0097] 

When exceeding a threshold 3, it is considering as the conditions changed into the parameter 
optimized by OAP. However, the dependability to which the parameter conditions of optimization in 
Section B number[ of convention lots ]-continue, and make a parameter value change shall have 
secured. It is also possible to enable a setup also of within the limits of a threshold 2 possible 
[ modification ] at an optimization parameter, if convention lot stability is secured. The number 
stability of convention lots is not securable, and since the inclination for precision to get worse was 
also predicted, it did not illustrate, but shortly after it seems that this is exceeded by setting up a 
warning limit between a threshold 3 and permissible precision, it can return to optimization 
parameter value. 
[0098] 
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This example showed the case where called from a database the combination of the optimization 
parameter of the result of having **********ed in Section B, and it was actually applied. 
[0099] 

Next, management-activities explanation of this operation gestalt about the section is given. Each 
section is range where the managerial system of this operation gestalt changes actuation for every 
section. Section A is the section which does not carry out OAP on the level whose precision is very 
stable in one or less threshold. However, for a precision monitor with the parameter value of a JOB 
setup, for the measurement result monitor of a JOB setup, it continues in a database 5 and device 
parameters, such as AGA data of a JOB setup, data accumulation of a treatment processing result, 
and superposition inspection actuation are performed in it. 
[0100] 

Section B is the section when a permissible precision margin decreases in within the limits of a 
threshold 1 and a threshold 2. However, in order to still check the judgment of OAP application and 
level, the inspection measurement size of the wafer inspected with superposition test equipment 
within a lot is changed based on the AGA processed data of a JOB setup and the wafer sample data 
of superposition test equipment which were checked by the database 5. If there is precision 
degradation, the managerial system of this invention will have set up so that the inspection frequency 
of superposition test equipment may be increased. 
[0101] 

Section C is the section which OAP is performed, and PC4 performs AGA data acquisition other 
than OAP and JOB by the aligner, and performs simulation prediction examination for optimization 
study and signal-processing optimization study of various parameters on OAP. Various signal 
processing is performed and it is carried out by carrying out comparison examination of the precision 
evaluation data with which PC4 was accumulated in the database 5 in optimal parameter 
examination. Signal-processing selection examination is performed with sufficient optimal parameter 
by OAP in this phase. 
[0102] 

Since Section C shows the result by which the optimization parameter setup was carried out and the 
precision range of a threshold 1 was checked, Section D turns into the section which does not carry 
out OAP again. 
[0103] 

Next, detailed explanation is given about OAP and aligner actuation about each section. 
[0104] 

Section A shows the field whose precision is fully stable to a precision allowed value, and since the 
JOB parameter set up with the lot hits the satisfying enough set point, it is the field which does not 
have to make a parameter change by OAP. Then, the throughput fall of equipment can be prevented 
by suspending AGA data acquisition other than JOB to which a throughput is reduced in this field. It 
is the field which does not need to acquire and store AGA measurement data other than JOB in the 
database which PC4 refers to by ADUL. It can opt for a carrying-out-these ADUL(s) judging 
because the number of lots which carried out the threshold 1 and around which it turns carried out 
convention lot continuation. A convention lot can be changed and you may make it opt for a setup by 
JOB setup. 
[0105] 

Section B expresses the situation which shows the example for which precision got worse gradually. 
It is an example at the time of exceeding a threshold 1. It is the case where Section C exceeds a 
threshold 2, without making a change of a parameter yet in the situation beyond a threshold 1 . In this 
case, since the margin to permissible precision decreased further, OAP is actually applied. 
Equipment is worked so that the data based on parameter value other than JOB required for OAP can 
be acquired. That is, if it says in the example of AGA, alignment measurement of wafer positions 
other than a JOB setup will be performed, and an alignment data point will be acquired. False AGA 
actuation is performed based on the alignment signal acquired with PC4, and the combination of the 
optimal parameter is stored in the database. Change of superposition precision is recorded on the 
database, supervising superposition precision. If it is the inclination (a judgment that it got worse can 
be made by the decision made on precision evaluation data having continued and carried out 
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convention lot degradation.) to supervise serially the superposition precision evaluation data stored 
in the database 5 in the range which does not exceed a threshold 2, and for precision to get worse, the 
reliability of the parameter- value decision of those other than JOB will increase by increasing the 
frequency which acquires AGA data other than JOB. However, since incorporation frequency 
increases, it has the fault to which the part throughput falls. 

[0106] It is the case where it exceeds a threshold 3 in the <BR> section C. (Equipment actuation 
with JOB parameter value current in the continuous line of Section C) Since the margin to 
permissible precision decreased further in this case, it is the level which carries out parameter 
optimization and modification actuation. Since the JOB active-parameter candidate who already 
turns into a candidate in Section C has a settled situation, application becomes possible immediately. 

[0107] 

Having written with broken lines a, c, d, and e shows the example of prediction application. The 
inside of the threshold 1 which is an optimal parameter setup in Section C shows the example which 
carried out the example of an optimization parameter of a broken line e, and returned to the threshold 
1 in this example. Although it is assumed also when not falling even in a threshold 1 , the parameter 
value optimal in that case is chosen. 
[0108] 

Section D shows the example from which Section C shows the situation that the JOB parameter 

value by OAP was optimized, and precision returned to the stable state. 

[0109] 

The above is the explanation which used drawing 9 . This example estimates the operation situation 
of equipment densely according to the precision valuation basis of a multistage story, and a setup 
and signal-processing selection of an optimal parameter which influence the equipment engine 
performance by changing actuation of equipment and a managerial system are performed effectively. 

[0110] 

It is the description for this operation gestalt to divide the permissible precision required of each 
semi-conductor process with the threshold of a multistage story to the valuation basis of two or more 
precision in the first half, to evaluate the equipment engine performance serially to these, and to 
change fluctuation situation ****** equipment actuation of a threshold. Although equipment 
actuation stated the example which sets up the four modes (section A-D) in the example of said 
drawing 9 , it is possible to change actuation according to the industrial equipment to be used. 
[0111] 

<The 4th operation gestalt> 

Next, as 4th operation gestalt, the modification approach of threshold level and the prediction setting 

approach of an optimal parameter according to industrial equipment are described. 

[0112] 

In the example about the alignment of an aligner The threshold level to the decision level which 
optimizes the parameter about alignment, In order to carry out comparison examination of the 
parameter value of the candidate who optimizes a parameter, equipment is operated in parameter 
actuation other than a JOB setup. Since the equipment engine performance by which the threshold 
level which judges the frequency which acquires the data to which parameter actuation of those other 
than JOB was carried out, and the set-up parameter fully satisfied permissible precision level, and 
was stabilized continuously is obtained, The threshold level it can be judged that does not need to 
dare change the parameter of a JOB setup can be set up. These thresholds can be changed to 
fluctuation of an equipment situation by having a means to supervise the equipment engine 
performance serially. The division method about the level of a threshold may store serially 
measurement data other than JOB and JOB by OAP, and the measurement data of superposition test 
equipment, may take the technique classified after checking a serial fluctuation inclination, and may 
divide it according to the superposition precision situation of equipment over a semi-conductor 
process beforehand. Since the semi-conductor process process with a sufficient superposition 
precision in an aligner has a comparatively stable superposition precision, it can take the large 
margin to a permissible precision prescribe. 
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[0113] 

Conversely, since the semi-conductor process process that the superposition precision in an aligner is 
bad cannot take the margin to permissible precision, while it predicts the optimization decision by 
PC4 exactly, it is necessary to perform parameter value selection and signal-processing selection. It 
is the technique of analyzing and predicting the data stored in the database acquired here until now. 
For example, it can substitute searching for the correlation of an AGA measurement result and 
superposition test equipment for an AGA measurement result. Moreover, it is usable as a valuation 
basis by searching for correlation with each measurement shot of AGA, and the residual error after 
AGA measurement amendment for alignment mark spacing (dispersion in each mark spacing: 
dispersion between each mark element estimating it, since each mark spacing has the design value of 
the same value) used in case signal processing of alignment is performed. 
[0114] 

Moreover, in case a correlation is searched for between parameters, the technique of the optimization 
using data mining which makes an example a decision making system and the neural network 
technique becomes effective. It becomes possible to optimize a device parameter by comparing 
fewer prediction parameter candidates by optimizing the correlation of parameter modification and 
said accumulated various precision valuation bases by the data-mining technique. 
[0115] 

<The 5th operation gestalt> 

With the operation gestalten 1 -4, although the example by parameter optimization was shown in the 
alignment of an aligner among semiconductor fabrication machines and equipment, parameter 
modification of this invention and the technique of optimization are applicable also about other 
semiconductor fabrication machines and equipment. It is changing the class of parameter applicable 
about the measurement whose parameter optimizes the number of stages of the setups of a threshold 
to equipment, and a control unit. 
[0116] 

As mentioned above, according to each above-mentioned operation gestalt, it made it possible to 

raise CoO of equipment. 

[0117] 

Next, the manufacture process of a semiconductor device of having used the semi-conductor aligner 
which gave [ above-mentioned ] explanation is explained. Drawing 10 shows the flow of the overall 
manufacture process of a semiconductor device. The circuit design of a semiconductor device is 
performed at step S201 (circuit design). The mask in which the designed circuit pattern was formed 
is manufactured at step S202 (mask manufacture). On the other hand, at step S203 (wafer 
manufacture), a wafer is manufactured using ingredients, such as silicon. Step S204 (wafer process) 
is called a last process, and forms an actual circuit on a wafer with a lithography technique using the 
mask and wafer which carried out [ above-mentioned ] preparation. The following step S205 
(assembly) is called a back process, is a process semiconductor-chip-ized using the wafer produced 
by step S204, and includes assembly processes, such as an assembly process (dicing, bonding) and a 
packaging process (chip enclosure). At step S206 (inspection), the check test of the semiconductor 
device produced at step S205 of operation, an endurance test, etc. are inspected. A semiconductor 
device is completed through such a process and this is shipped (step S207). A last process and a back 
process are performed at another works of dedication, respectively, and maintenance is made by the 
control maintenance system which gave [ above-mentioned ] explanation for every works of these. 
Moreover, also between last process works and back process works, data communication of the 
information for production control or equipment maintenance is carried out through the Internet or a 
dedicated line network. 
[0118] 

Drawing 1 1 shows the detailed flow of the above-mentioned wafer process. The front face of a wafer 
is oxidized at step S21 1 (oxidation). At step S212 (CVD), an insulator layer is formed on a wafer 
front face. At step S2 1 3 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at step S214 (ion implantation). A sensitization agent is applied to a 
wafer at step S215 (resist processing). At step S216 (exposure), printing exposure of the circuit 
pattern of a mask is carried out at a wafer with the aligner which gave [ above-mentioned ] 
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explanation. The exposed wafer is developed at step S217 (development). At step S218 (etching), 
parts other than the developed resist image are shaved off. The resist which etching could be 
managed with step S219 (resist exfoliation), and became unnecessary is removed. By carrying out by 
repeating these steps, a circuit pattern is formed on a wafer multiplex. The aligner used at the above- 
mentioned process does not stop a mass-production site, even if aging occurs, and it also prevents the 
fall of a process speed appropriately, and optimization correction can be possible for it and it can 
raise the productivity of a semiconductor device compared with the former while it prevents 
degradation with the passage of time by parameter immobilization etc., since optimization is made 
by the managerial system which gave [ above-mentioned ] explanation. 
[0119] 

In addition, although each above-mentioned operation gestalt explained the case where the parameter 
value of wafer alignment was optimized, using a semi-conductor aligner as an industrial device, this 
invention is not limited to this. For example, you may apply to CMP equipment and may apply about 
the wafer focus function of a semi-conductor aligner. 

Moreover, it cannot be overemphasized by this invention's supplying the storage which recorded the 
program code of the software which realizes the function of each operation gestalt mentioned above 
to a system or equipment, and carrying out read-out activation of the program code with which the 
computer (or CPU and MPU) of the system or equipment was stored in the storage that it is attained. 
[0120] 

In this case, the function of the operation gestalt which the program code itself read from the storage 
mentioned above will be realized, and the storage which memorized that program code will 
constitute this invention. 
[0121] 

As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a magneto- 
optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non- volatile, ROM, etc. can be 
used, for example. 
[0122] 

Moreover, it cannot be overemphasized that it is contained also when the function of the operation 
gestalt which performed a part or all of processing that OS (operating system) which is working on a 
computer is actual, based on directions of the program code, and the function of the operation gestalt 
mentioned above by performing the program code which the computer read is not only realized, but 
was mentioned above by the processing is realized. 
[0123] 

Furthermore, after the program code read from a storage is written in the memory with which the 
functional expansion unit connected to the functional add-in board inserted in the computer or a 
computer is equipped, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that CPU with which the functional 
add-in board and functional expansion unit are equipped based on directions of the program code is 
actual, and mentioned above by the processing is realized. 
[0124] 

<The mode of implementation of invention> 

This invention indicates each following embodiment further. 

[0125] 

<Mode 1> Managerial system characterized by having the function to change the frequency of the 
inspection actuation for changing the value of the predetermined parameter in this industrial device 
with the managerial system which manages an industrial device. 
[0126] 

<Mode 2> Managerial system of the mode 1 publication characterized by changing the frequency of 

said inspection actuation based on the result of this inspection actuation. 

[0127] 

<Mode 3> Managerial system of the mode 1 publication characterized by the thing of an error period 
[ in / for the frequency of said inspection actuation / this inspection actuation ], and error dispersion 
changed based on either at least. 
[0128] 
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<Mode 4> Managerial system of the mode 1 publication characterized by determining the frequency 

of said inspection actuation based on the statistical result of this inspection actuation. 

[0129] 

<Mode 5> The decision of said frequency is the managerial system of the mode 1 publication 

performed when it is judged that said inspection result was stabilized. 

[0130] 

<Mode 6> An acquisition means to acquire the processing result guessed as the actual processing 
result which an industrial device is operated using an active-parameter value and other parameter 
value, and is obtained, 

An inspection means to inspect the processing result by said active-parameter value, and to acquire 
and accumulate an inspection result value, 

The processing result acquired with said acquisition means, and a modification means to change said 
active-parameter value based on the inspection result value by said inspection means, 
An evaluation means to evaluate the fluctuation condition of a processing result based on the 
inspection result value accumulated with said inspection means, 

A decision means to determine the frequency where said acquisition means should be performed 
based on the evaluation result by said evaluation means 
The managerial system characterized by preparation ******. 
[0131] 

<Mode 7> Said evaluation means asks for the fluctuation period of the amount of gaps of the 

processing result as an inspection result by said inspection means, and an inspection value, 

Said decision means is a managerial system given in the mode 6 characterized by determining said 

frequency based on said fluctuation period. 

[0132] 

<Mode 8> Said evaluation means searches for dispersion in the amount of gaps of the processing 

result as an inspection result by said inspection means, and an inspection value, 

Said decision means is a managerial system given in the mode 6 characterized by determining said 

frequency based on extent of said dispersion. 

[0133] 

<Mode 9> Said decision means is a managerial system given in the mode 8 characterized by 
determining said frequency based on into which field dispersion which prepared two or more 
thresholds for the multistage story about dispersion in said amount of gaps, and was searched for 
with said evaluation means goes. 
[0134] 

<Mode 1 0> Said decision means, 

The frequency where said evaluation means should be performed based on the evaluation result by 
said evaluation means is determined, 

A managerial system given in the mode 6 characterized by determining the frequency at the time as 
the frequency where said acquisition means should be performed when judged with the evaluation 
result of said evaluation means against the processing result of the amount of predetermined numbers 
having been stabilized. 
[0135] 

<Mode 1 1> It is a managerial system given in the mode 10 characterized by performing said 
evaluation means about all processing results while the frequency where said evaluation means 
should be performed is undecided. 
[0136] 

<Mode 12> Said evaluation means is a managerial system given in the mode 6 characterized by 
carrying out statistics processing of said inspection result serially, and evaluating the fluctuation 
condition. 
[0137] 

<Mode 13> A judgment means to judge whether it is necessary to optimize said set-up parameter 
value based on said fluctuation condition, 

A managerial system given in the mode 1 0 characterized by having further an optimization 
activation means to perform optimization of the parameter value by said acquisition means and 
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optimization means when judged with it being necessary to optimize. 
[0138] 

<Mode 14> It is a managerial system given in the mode 13 characterized by said inspection means 
inspecting total about the processing result of the specified quantity after the modification when 
parameter value is changed by said optimization activation means. 
[0139] 

<Mode 1 5> Said judgment means is a managerial system given in the mode 1 3 characterized by 
judging with it being necessary to optimize said set-up parameter value when the fluctuation 
condition of said processing result changes rapidly. 
[0140] 

<Mode 1 6> Said evaluation means is a managerial system given in the mode 6 characterized by 
evaluating the fluctuation condition of a processing result based on the processing result guessed as 
the actual processing result acquired with said acquisition means, and the inspection result 
accumulated with said inspection means. 
[0141] 

<Mode 17> It is a managerial system given in the mode 6 characterized by what it opts for based on 
the inspection result of said inspection means implementation of acquisition actuation of said 
acquisition means and un-carrying out. 
[0142] 

<Mode 18> Said industrial device is a managerial system given in the mode 1 characterized by being 

a semi-conductor aligner. 

[0143] 

<Mode 1 9> Said predetermined parameter is a managerial system according to claim 1 7 
characterized by being a parameter for performing alignment of the wafer in said semi-conductor 
aligner. 
[0144] 

<Mode 20> The manufacture approach of the device characterized by manufacturing by the 
industrial device managed by the mode 1 with the managerial system of a publication. 
[0145] 

<Mode 21> The control approach of the management equipment characterized by making the 
frequency of inspection actuation of said test equipment for changing the value of the predetermined 
parameter in this industrial device by the control approach of management equipment of managing 
the test equipment which inspects the result of processing of an industrial device and this industrial 
device change. 
[0146] 

<Mode 22> Storage which stores the control program which makes a mode 20 perform the control 

approach of a publication to a computer. 

[0147] 

<Mode 23> Control program which makes a mode 20 perform the control approach of a publication 

to a computer. 

[0148] 

[Effect of the Invention] 

As explained above, according to this invention, it becomes possible to optimize the parameter value 
of the industrial device during mass-production operation of an industrial device. Moreover, 
according to this invention, it becomes possible to attain optimization of the parameter value under 
mass-production operation, preventing reduction of the throughput of mass-production operation. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline configuration of the whole exposure managerial 
system by this operation gestalt. 

[Drawing 2] It is a flow chart explaining the procedure (OAP) of optimization of the value of the 
alignment variable of the semi-conductor aligner by this operation gestalt. 
[Drawing 3] It is a flow chart explaining activation frequency decision processing of the wafer 
sampling by the 1 st operation gestalt. 

[Drawing 4] It is drawing by the 1st operation gestalt showing the example of judgment analysis of 
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the level of alignment precision fluctuation of a wafer. 

[Drawing 51 It is drawing by the 1 st operation gestalt showing the example of judgment analysis of 
the level of alignment precision fluctuation of a wafer. 

[Drawing 6] It is drawing by the 1st operation gestalt showing the example of judgment analysis of 
the level of alignment precision fluctuation of a wafer. 

[Drawing 7] It is drawing by the 1st operation gestalt showing the example of judgment analysis of 
the level of alignment precision fluctuation of a wafer. 

[Drawing 81 It is a flow chart explaining activation frequency decision processing of the wafer 
sampling by the 2nd operation gestalt. 

[Drawing 9] It is drawing by the 3rd operation gestalt showing the example of judgment analysis of 
the level of alignment precision fluctuation of a wafer. 

[Drawing 10] It is drawing explaining the flow of the manufacture process of a device. 
[Drawing 11] It is drawing explaining a wafer process. 
[Description of Notations] 

1 Semi-conductor Aligner 

2 Semi-conductor Aligner 

3 Superposition Test Equipment 

4 PC or Workstation 

5 Database 

6 LAN Cable 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Procedure revision] 

[Filing Date] April 28, Heisei 18 (2006. 4.28) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[The contents of amendment] 

[Title of the Invention] It is the device manufacture approach to a managerial system and an 

approach list. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] The managerial system which is a managerial system which manages the test equipment 
which conducts inspection for changing the value of the parameter in an industrial device and this 
industrial device, and is characterized by having a means to change the frequency of said inspection 
according to the result of said inspection. 

[Claim 2] The managerial system according to claim 1 characterized by changing the frequency of 
said inspection based on the result of said inspection. 

[Claim 3] The managerial system according to claim 1 characterized by the thing of the error period 
and error dispersion based on said inspection for the frequency of said inspection changed based on 
either at least. 

[Claim 4] The managerial system according to claim 1 characterized by determining the frequency of 
said inspection based on the statistical analysis as a result of said inspection. 
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[Claim 5] The decision of said frequency is a managerial system according to claim 1 characterized 
by performing when it is judged that the result of said inspection was stabilized. 
[Claim 6] An acquisition means to acquire the processing result guessed as the actual processing 
result which an industrial device is operated using an active-parameter value and other parameter 
value, and is obtained, 

An inspection means to inspect the processing result by said active-parameter value, and to acquire 
and accumulate an inspection result, 

A modification means to change said active-parameter value based on the actual processing result 
acquired by said acquisition means, and the inspection result by said inspection means, 
An evaluation means to evaluate the fluctuation condition of the inspection result accumulated by 
said inspection means, 

A decision means to determine the frequency where said inspection means should be performed 
based on the evaluation result by said evaluation means 
The managerial system characterized by preparation ******. 

[Claim 7] Said inspection means calculates die amount of gaps of said actual processing result as 
said inspection result, and said evaluation means asks for the fluctuation period of said amount of 
gaps, 

Said decision means is a managerial system according to claim 6 characterized by determining said 
frequency based on said fluctuation period. 

[Claim 8] Said inspection means calculates the amount of gaps of said actual processing result as 
said inspection result, and said evaluation means searches for dispersion in said amount of gaps, 
Said decision means is a managerial system according to claim 6 characterized by determining said 
frequency based on said dispersion. 

[Claim 9] Said decision means is a managerial system according to claim 8 characterized by 
preparing two or more thresholds for a multistage story about said dispersion, and determining said 
frequency based on said dispersion and said two or more thresholds. 
[Claim 10] Said decision means, 

The preliminary decision of the frequency where said inspection means should be performed based 
on the evaluation result by said evaluation means against said inspection result is carried out, 
The managerial system according to claim 6 characterized by making an actual decision at the time, 
using said frequency by which the preliminary decision was carried out as the frequency where said 
inspection means should be performed when judged with the evaluation result of said evaluation 
means against said inspection result of the quantity defined beforehand having been stabilized. 
[Claim 1 1 ] Between preliminary decisions, the frequency where said inspection means should be 
performed is the managerial system according to claim 1 0 with which it is characterized by 
performing said inspection means about said all actual processing results. 

[Claim 12] Said evaluation means is a managerial system according to claim 6 characterized by 
carrying out statistics processing of said inspection result serially, and evaluating the fluctuation 
condition of this inspection result. 

[Claim 13] A judgment means to judge whether it is necessary to optimize said active-parameter 
value based on said fluctuation condition, 

The managerial system according to claim 1 0 characterized by having further an optimization 
activation means to perform modification of the parameter value by said modification means when 
judged with it being necessary to optimize. 

[Claim 14] It is the managerial system according to claim 13 characterized by inspecting total about 
said actual processing result of the amount as which said inspection means was beforehand 
determined after this modification when parameter value was changed by said optimization 
activation means. 

[Claim 15] Said judgment means is a managerial system according to claim 13 characterized by 
judging whether it is necessary to optimize said set-up parameter value based on change of said 
fluctuation condition. 

[Claim 16] Said evaluation means is a managerial system according to claim 6 characterized by 
evaluating the fluctuation condition of this inspection result based on the actual processing result 
acquired by said acquisition means, the guessed processing result, and the inspection result 
accumulated by said inspection means. 
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[Claim 1 7] Acquisition of the guessed processing result by said acquisition means is a managerial 
system according to claim 6 characterized by carrying out when performing said inspection means. 
[Claim 1 8] Said industrial device is a managerial system according to claim 1 characterized by being 
a semi-conductor aligner. 

[Claim 1 9] Said parameter is a managerial system according to claim 1 8 characterized by being a 

parameter for performing alignment of the wafer in said semi-conductor aligner. 

[Claim 20] The device manufacture approach characterized by manufacturing a device using the 

industrial device managed by the managerial system according to claim 1 . 

[Claim 21] The management method which is a management method which manages the test 

equipment which conducts inspection for changing the value of the parameter in an industrial device 

and this industrial device, and is characterized by changing the frequency of said inspection 

according to the result of said inspection. 

[Claim 22] The program characterized by making a computer perform a management method 
according to claim 2 1 . 

[Claim 23] The storage characterized by storing a program according to claim 22. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[The contents of amendment] 

[0001] 

[Field of the Invention] 

This invention relates to the device manufacture approach at the managerial system and approach list 

which manage an industrial device. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[The contents of amendment] 

[0011] 

This invention is made in view of the above-mentioned technical problem, and aims at reducing the 

fall of the throughput concerning modification of the parameter value of an industrial device. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[The contents of amendment] 

[0012] 

[Means for Solving the Problem] 

The managerial system of this invention for attaining the above-mentioned purpose, 

It is the managerial system which manages the test equipment which conducts inspection for 

changing the value of the parameter in an industrial device and this industrial device, and is the 

managerial system characterized by having a means to change the frequency of said inspection 

according to the result of said inspection. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0148 

[Method of Amendment] Modification 

[The contents of amendment] 

[0148] 

[Effect of the Invention] 

As explained above, according to this invention, it becomes possible to reduce the fall of the 
throughput concerning modification of the parameter value of an industrial device. 
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«l©nyhfl)e*Sfilftt4fcftl:aa)a7ha)«»a)iSjEft*tr*<o cio^ 

-tz v hf-^ , T ^ ^ > h 2£ if* CD ^ ffil tfc ;5E £ ^ 7 ^ ^ — 2 ^{*"CCrMl-^-^3I<t i± $£ L 
t IV § #] lc IS £ L J OB/xt^^— y t^xSftJ OB/<7>-$ W» 

CDPC4-CtbSLft f-^Sf-^^-Xl:iK.t^< 0 

[ 0 0 5 2 ] 

tadrt^fllrt L ta)H$ffld: LTIi, ^x/\rt<DAGAva ^ h0?7^f^ > hf- 

ssftsc tA<fcy , 3?stt<D«ifijtto^ftSo co)77^ ^ > hf 

- * t li , c : TMi ^* □ - /n 7 7 ^ * > h £ Ltoxf-vilCftSLfclSSf^ 
b^f Jfii, & tfmte^t>l±&&'i£WOiim$£mxfo&o z <D £ 5 \z ? — £ >c — cd ^ ffii 

JoAPd)a> hn-7^f-^-xiifftK^t', ^ x /\ ^ > y > y <d fli ft £ 
o^ftSi^lcttSo 

[ 0 0 5 3 ] 

#^p-tzx (XH) ^i/\|:»t577-f ^ > hflJlli, Sta^t5i±^l2^M(7)^S^^ 
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{* > ^ ;u * t> cd is t> o £ a< d> ft co r* n s a* ft i> 0 ^ x /\ -y- > ^ u > y I & 5 ^ ? ^ 

cd i§ g <fc u & s -r £ c t -e * r* # 5 0 

[ 0 0 5 4 ] 

<fc y M {* » lc 14 . « x. I* □ hr<!:0gfliia)XU7yaU^Jl/ttEl?i40Ci]a) 
J:?l:i-3l:-gSLt, □ 'V h S 0 g 1 1 i tt ^ b fl ffi t 4 6 ft *> . »l CD < o 

-&fr1^?§gcDv>^;blt£fT5o li8l2tS4<, libO^f It 3 a 1 1: o ^ r 

aaisasKD^iAif^'j > <z> #t as (4 r ^ .< * > hgs^^s^]i:itfeuta 

£ ^Hb "f £ cfc 5 "C fc ft f4 . ^ x /\ +>->:? »j >y * Slfft *»SS * < t 6 t 1^5 cfc 5 iz 
. «5HlcjC"i:TJi«Sft5tTrt)<J:5fz"r4 0 
[ 0 0 5 5 ] 

□ v h S CD -9- > ^ U > # £ m \z # 5 . 77^^ > hgg^UbJtSiBi: Ltli, S3 
i£Lfc«fc5l:::7P-tex. Si, ^-f>ScD^JS^ifi/)<fe§ 0 <D g B l~ cfc 5 ^ <D # *r 14 SI 
i£fr5*&g ^xy\-^>^'J>^0)S*M^#x.^f4. ^PtXiA0)fi]il:fc 

•j > ^ co m ft m m £ mi m -r * . 

[ 0 0 5 6 ] 

B3ii»)i/\»>^;uftgftisia«t« 7P-f v - h * * Jfi » ffi 1* * #J & 

P7 H:oi^tttADUL (^x/\*>^ij>y) £ fr ft *> IT . Ste-&^>i±SSgai-cfc 
£ & 2 ^ <t A G Af-^t £ CD t ft :ft lc g T ^ x /\ -9- > :/ ij >^ ^HffiS^gS t 
£ 0 CZT*. "T ft S . ^ > — 5'fflCD*HA<!&S-efc-5«fcaft«'&l^l4. H 2 fz 

^LfcOAPjffl^rA7>-$t?13ttLt, -bKffl3£3!fT-r*o 

[ 0 0 5 7 ] 

s 2 0) o #Bft^n-bxBHS&Sirlo^n-/ h 0 i -t? x /\ 0 l^fe |: it -5 7 7 ^ > h cd 

[ 0 0 5 8 ] 

¥«(*»£:7a*xlCifclt4#^n-feXTM4. 77^f> > h7 - $<D««ii*<Sft*fctf> 
. l«gi(D77^> hO f f s e t 14 £ ^ a -fe X ^ x /\ ir £ I* T . Ste^frt^fi^ 

IS«fflLT*»6i&ItfiS 0 f (^ISSJ O A P|:I||t^^ 0 aft^e^Lri4. * 

[ 0 0 5 9 ] 

3fc fc . tt*e*0)«tff»«r$?T5 (x J r^^ , S22) o * SI S6 » IB -e 14 . (1) a^hrt 
^Ox/xHi^^lgHirAGAf-^^^f^icD^i^i, £ IS iffi «■ 89 -< . (2) □ 

[ 0 0 6 0 ] 

m^<D^mmM\t rJ p^/\^t(Diritmo>m(DmM^:m^<x^^ : — $ z t a> m & & t y is fit 

CD T* T 1 , T 2 ^ K Ji % D 1 , D 24MibO§a)i|iSSt. S I H » 0) I I: » L t '> 
ft<£t¥#cDJi^^1*>:7y>^^ftl4 % #>?'J>yoH*5tiO»l»»tt8 

TIC RT fig « b . j e-*L^t^lCOX/\-y->^rj > / 7 -^^5 o 
[ 0 0 6 1 ] 

* » re a m tt fc « » * re i4 . * <d m m £ % n r ft is % '> ft » > ^ u > <f s& -e % /jn $ ft 

fit 3 a <t -r & z 1 1< pj m t ft & o m 5 <d m ^ t i 6 ft <d *e '> ft < t t 3 a fe ^ c ^ > 

^ 'J > *T ft (4 a L> o □ ^ h 2 5«©i|Sfii 8 ttlzRgttltfftL^. 
[ 0 O 6 2 ] 

C CD «fc 5 iz S U JS m M ft t CO 14 ^ in A< . ^ > ^ A ft ^ ^ f4 C CD cfc 5 ft ;4 14 (g ft l^ e 
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Igi30SS^S(;Sr5iNtfb^5fixia)3(7lsaP7 h iz t> tz V 7 a y h L tz 

# it r ¥4 m -? z> o 

[ O O 6 3 ] 

3 a t X b '> v a b^JI/ 3 T CD SE IS (XU^vi L/^il/glS 1 ) CD*,CDI4£^LT 
fey. JOB^atgai:|i]irt*^S 0 Sfc:fl!)ttStfSgtTS< :ttfigttfc6 

[ 0 0 6 4 ] 

0»J^iS. x^'r>2i/^;Hls 2(D8§lii oft, xi/^yi u^;His 3<Dl^(i 

. ?PtXtltO)flil:«kottIt*6J:5l: Ltt J:l^. 
[ 0 0 6 5 ] 

^^□^ h S I: ^ fc o t ± E 3 fflI4<SSLri>*ilflSfflO J o b ^ ft <t LtlilfiS 
It £ t CD <t LTHBr^t 5o J O x > ^ 'J > ^ I: I L t t, ^ □ t X A< t lb L 

y . 3i«*<b*<fti**$f4*f*£HS-e#*<D-e. *ffli?H7'e^5 ( x ^ ^ ^ s 2 3 

) o 

[ 0 0 6 6 ] 

ft . «SP ^ h*l:HLtli7PtXtIf4<»SRrili: LttiO. X ^ 3? S 2 3 
T? « ^ P ^ h 8 I : ^ f: o t $ g L t L n 5 C t jd< i g f # t I ^j: S § li , X y ^ S 2 4 
^ it t: o 7?s 2 4ttts f*iiotlf:S^l>tSff0^S/^^- $ 1 t? 6 ^ 
£3**£fl5E-*-4. 3Mt cd ^ > — $tto)**-ej:^tflSSiifcaftii, x^^^s 2 
5 l: fc u t x 1/ 7 v a u << j£ c X ^ x /\ -9- > ^ y > ^ *c ^ ft £ S f £ ( x u ^ v 

2 4 : 2 O ft / □ h , X b7yib^iHIS 3 : 1 5 & /' P K % X U 

»y L/ K ;b ffi ffl s 2 : 1 Oft/Dy K X b 7 v a b ^ ;H 1 S 1 : 5 / P ^ h ) D 

fit, X f 7 ? S 2 7 I: S L> T , Xf7^S2 5t$^Jftf;HfTlgtI<3^^t^ 

[ 0 0 6 7 ] 

- * * Xf 7?S24f:S^t, m ft CD /\° 5 * — * fll S ft M -T ^ # T* fe £ £ *l 5? $ *t fc « 

-a 14 . 7f 7?S 2 6^1t?„ Xf 2 6 tli, i 2 IS L O A P ffi 1 ^ 1 L 

r. /^7^-*i0iaftSEiy, ±isxf 7^s 2 1 ^b^aijiy itc ?g *t cd / \° 

^^-^tlSSIt^St-fcifrOflStSatl:, W « CD p *v HUx b 7 vi l/^il/ 
[ 0 0 6 8 ] 

m ± <o j: 5 ic % xb7i/ab^;nii:j:y'5xAOf>^ij>>fafl)agia(Ta)j o b 

^7^-$»S«-CJ:^^0i|!iJ»*ai»i:l5«i:^i*4ct4<T?#«. - SS lc g #g 14 zf p 
5fci6igtIIt 4 C t^t^ bti^o ^ CD <£ 5 ft '« ^^Lr|ftBj^^r^ 0 

[ 0 0 6 9 ] 

PUlfAGAv37 h CD IS S [X O T 2 * £ o ft m \Z t o T 14 7? * « f£ It ^ X /\ (O 9V fifl IX 
AG AS/a V h*8g Lfc*tf, ft SI X /< > A< fi < ft 6 <D "C * A G A ft ft tt CD ffi S 14 IpI _t 
t^)o — * . WIS :Wa f e r I nd'uced Sh i f t£G¥li*L"Cl*S:7P"feX 
SiA<Bi1?*S7 7^ > > h7-9fl)*S8tttt, CMPlKD^DtX^i/Ntli^x 
/\ CD fr < # A< * S < ft « o 

[ 0 0 7 0 ] 

c Tr . AGAV37 h^£t5»l:, -ini, « 1= fid , H |c 1*3 ffifl . t IS 5t £ 

^^.t77^> > h ?| ^ CD - $ £ fl gfc ft £ "5 e C^ii&lrillWlCe C f A G A V 

a 7 h ttS^lt, W^l4AGAftaOS3Sft^B5t^cDMta^t5l±«Sge<Dft;19^S^ 
*J Br * fr 5 . - ti lx . i ^ If A G A v 3 7 h(D i a ^ 8B BB ^ — K . ffi 3 ^ * > K ^ 
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[ O O 7 1 ] 

[ 0 0 7 2 ] 

[ 0 0 7 3 ] 

si tJJ £> T — £ A<g 7- <D lir IB fB ft fig m *>< S 1 CD i§ li . gg^g^f:^, ± t — £ Sa & . 

£> ft l£ CD £ £ T* S l> . ^ <D & . BOi^Cf-S^HttSi^-Cfetlli, BfiS 2 

u * ;u t? fe y -9- > zf iu £ i o « / p * h o J: 5 (3 < irlfran^ h ^ £ H. & 0 ^ a> 
te«C(D«fc5l::|»ft*<»*>»M'tf* Ox/\+h>^u > ^~ £ 5 ft T* ft 5 : t t'i^i^t 5 

7 < ^ y — $ j|g ) fsiiit 0 gi tf^^b^O)IitHbLfc:<!:, S fc ft zf a ir x <D 
IB^SILfcUfSi&Itf&liCi^til&iiS^btfcSo - * . » ft CD £ 36 ft 
l::«*#S*i*«fc3rfc*ilf. - ft / p * hi:LtiT?a, -eft-CtiS^-r^^aft*!* 

[ 0 0 7 4 ] 

3 afit(D^I*7b<#£^frft:^'&|-|£gEftCDJ O B /\° 7 ^ - ^ 1 t\ P V hS0^>^«J > 

K«teH*3SI»irK^Lfca^r±«S3b<fiL\SSHJlHI=: ( S 1 - s 4 (Z) I Iz ) % 5ft, 1 
o*A, 1 5ft, 2 o ft Iz 5 C: IS: £ "T £ 0 (X^^^S25) D 

[ 0 0 7 5 ] 

t * * SS lw & 4 0 * SI US » H -C I* , B2"eRWLfcOAPffli$HffLr/<7>-$tt$ 

fiSlttS (Xt* :7S 2 6) o - C^"gg/N°7^-^l(DtIfl*?LAN6?IL-C 
1*^1 1 ( SE I* 2 ) Cfli Lt J O BgJ?^It^ 0 
[ 0 0 7 6 ] 

/^7^-$l(0tI$-< S>^liF e ed Fo rwa r d <D *§ !± & (D P * h ft* & S fi) 

* h Jfc * . JOB*H©ftfrStIti:tt»?II|-C»i, ^ CD it I* F e e d B a c 

kM6ffiIi65 e ft . Xf7?S26t^P^X?tILfctfiig[^x/\[:^iNt 

ife^^t^ISi 3 T'^I Lfcfi ^^Ifig^^I^pJtt ( X t y ^ S 2 1 ) 0 

[ 0 0 7 7 ] 

* fc . ^p-fexA<s*-rs»ft^e>ti3^L«ft*itL^ii^fct^a^*. ^ □ -t x s c x 

KSt4CitfRll6-efc5, 81l:t*58«litffc4:tt*iL6h, ■ ft l= St & 

fit $ is s rt fig t f 5 c t it % z <d £ a ft s iz fl m & iz $t je t? « ^ jft -c t » * l i* . 

[ 0 0 7 8 ] 

xt- v zf s 2 5-e^x/\tjcjSA<asa?*i*Ltf. Sfcl^gi-eoAPSi/l*«iiJ!To 
t^bIfe*t:t8iai-e*>7;^iA0ttssfT5. ( x > y ^ s 2 7 ) 0 c <d — 

i^jEIJgyif c t-C^x/\i^>3fg > ^ (D ® ^ ft §1 ft M ft £ £ lb ffl 8ft T: £ £ c 
£ d ft £ 0 Xf '^S 2 5 t^SJhfcHrggli, Xf ^S23^*BI$»7Lfc 

SI » . »*»«l=feltft f 5X/\*>^iJ>ya)*fTSiftfCKS$tL*. 
[ 0 0 7 9 ] 

*fc»«4<Ht Lfel8a)SH»ffl:HLritlx*ii?i»LfcO A Pfclt&T — ^^-x 

-t CD T =? << * > UtaSBt 4\ C D - S E M T* (7) H Pg5 CD O X /\ (7) ft f+ ;1( £ ft 5 : t t' 
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[ 0 0 8 1 ] 

H 8 14 J O B^ftfilJU*1*CDT5-f > h -x — £ S3i£-r*«2<DSIlfi»ffil3cl:*ffia*Bi 

B^t^^n-ft-ht^So i 1 0) g SI ^ 1 T* li , JOBl:Sf 5fi£/«7>-*tt ( 

* t? « # » 3 > 14 @ £ L . 7 5-f ^ > h«»0)A D U Lf-$ea$ff3bf CtDffln h 

. cttic^Lr. m 2 o mm » m r* 14 . to j« p ^ h ^ * . j oB^aitanoifetttoT 

[ 0 0 8 2 ] 

£IT. J OB«»ltSSot*fc4<, »S3W«S«*afc*tt^a>-C4&lzJOB*«iil 
[ 0 0 8 3 ] 

sr4-)iA$fiS jftti^ j oB^ftitf h«n(o^7>-^*tt c ^ > — * fit 

) r- cd o x /\ -y- > u > £ ft 5 ( x t- ^ y s 3 i ) o cd & . fftSft^f: j obgj 

$ffi^fr*>^fc7^-f>>hllS*^«feyil*. SE« £ ft l*. S it i£ S 

HgUlte^^tfelglt'(D^Si3Ui¥i:L, J OB«8»H»Oftfr'Cfl)li« 
M3fe^S^^t^-r>5o fi(BtE(SLfe(Z)l*SI8l3B*Ltl^t?lfeiiS<, fe<^-r?M 

# « Ic fc It £ ft ■ m JS "C CD £ I* 1= £ § * T- fc ^ o 77-f ^ > hfi^K^t AfLt^S 
CDr^Sfi^^^CD^MtpI^T'fe^o H^lrM3rfe«ilCfclxrT^-f^>hB#|C{5gfflL. 

(D«^(D^X/\^{$fflLT^ftffi^^^Tl>^l^^mcr^th-r^) ( X x *V ^ S 3 3 ) . 
[ 0 0 8 4 ] 

!4$lT-r>5 (Xx^^S3 4) o S P *v h IS iz M tz ta l\ i§ ^ (4 . Jg^rCDlg^/^^ — $ 



[ 0 0 8 5 ] 
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. OAPSSKtSKl:, J OBan©/<5>-Jil:*SA.GAf-* S» (AG Alt 

SI * . ADUL) A^^tiSt, ***tkttetfo^ftL^fflSa)fc*!><D^IHl35<i&St3Es:* 

(7>-c. oa PSfft3ftL\8in»Lr#ttlzfflixe - K <D v # it H ff x ;u — zf y 

STt5 RfffifttffeSo m 1 <D ® T* f£ , f IT, ^ x /\ +>- > :7 U > ^ 0> il 

[ 0 0 8 8 ] 

-$ioag Aftaf - $ . #a«#aatt*$»R5«fieiir*«LT«Bfr*cfc-ej&s 

[ 0 0 8 9 ] 

OA P^f**(Dfctf>l::3gBf8i!)4i|ZJ O B Ja^0^7> - Jlft^T, lotlitft 

tflgf£*<f ftt'l*x;i/-^7 h^I^t LS 7©t, ^ ll * tt S ^ > - * fit IS M * S 

[ 0 0 9 0 ] 

l#fflUi»$8 l Jii^fl)aS(D*g, o A P SftOSJfS, ^^M-ei* 

5 T? fe 6 o 

[ 0 0 9 1 ] 

US 0 uOitltli 1 - 3©3 l/Kjbtf fc4 0 

[ 0 0 9 2 ] 

6 d £ £ ^ 0 ftEHfif i»^PtXXg(DP^ h f Hi L t^E-^ L » J* # <D ^ 
ftl:»Ltif(Dailtioeil:AS^t KPJSOl^Slio A pe/-^r>x»f?tfJEIl: 
35: £ E PpI £ 12 Pel A - D £ T7 # It m £ L T I* S 0 

[ 0 O 9 3 ] 

t> ft & * ^ S T* ft » L & CO £ £ [C J: £ |? fiffi g ¥ T? fc § 0 * fc - 9 fi A G A ft 10 X' O X /\ 

^ . ^x/\[H]^, iffss ±? cd^x /\ ®fliu$fttxf - 5ifi^ & ^ /£ a <& js # 

«81t-o©«*tfi:4 0 Ste^fr-tf&S^M^MfB. SffRSKDffiH^^A^Ci 

P <I T - £ £ P « LTtlt^ C t t *J T* fc £ 0 
[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

s fit 2 £ @ r m fit 3 is s (4 t - ^ ^ — x 5 izwm z ntztnuT — $ ^ — * ^ *g a> *s s 
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m commit mm 2 & m tz ^ t x- n z> 0 p c 4ir^^>#a^^*/<^> — ^ mmit^^u 

[ 0 0 9 6 ] 

iKJga, c , d, ettltAG ACct^gS, 8 » b 0 S g (i 14 0 J O B A 7 / - £ fit 

(oiKgts lt^4 j o Busei^/^^^— $fflo>ii^-&t>ii-i<afii 1 w -e & y . §s 

[ 0 0 9 7 ] 

i tl 3 £jg7L£ii^[£OA P^£S<b$;hfc/<^>— *f::£M^£^#<t L t 1^6 p fc tz 
L. EHBT*Ilft(D^7y-$$fttfSSP^ KIS^^LT, n'^-^ISIH^ 

. as^b/^^-^ic^^Bj^izis^^j^t-r^c^t^j^-cfe^o asp v m$«it 
st s -e & < . as^s^b-rsiaisiti^aisti^cD-e. ^ a ^ f£ . si3 ^i^sss 

l: I t J: 5 I: t t t 5 o 

[ 0 0 9 8 ] 

^a>«^liEIHB^*»fbttt*S*jfcLfce*a>ea 

[ 0 0 9 9 ] 

*i=KiBf3Bi-rs*Siifi»iB(Dsa»ftSiffl*?T5. e pa I* * H S£ ff2 m <d w m i* X A 

*<#EP B 1Sl3ijj^^^S-r^>®H-efe^o IS f» A (± H ft 1 WTT*ai^*Sl:SSLt^ 

i>U^<;U-eOA P 5 1 ffi L J5: t> E Fl o f: f: L J O BlS^CD/N^y—^fitT'COffSS^CD^ 
<fr l: J OBMseCDffaiJ^mEtBOfcto-T — ^^< — OBtS5£(7>AGA^-£^<Z>g 

[0100] 

is Pel b it m fit 1 tai2o8irti:*fcy asv-yv^a^tiEra-efes. l * 

i/\(DSSlf>?;HJf-J ^ — X 5 lc5t^$^xfc J O BfS^OA G A ©If 
-?i:lfe^^tSSgI(OOxA^>?;uf-^^aic^It4o « ft * lb *< ft *i tf * 

[0101] 

BBCItOAPjfrl^ OAP ti3tgll:j:5 JOB^nOAG Af-^Sf|JPC4 
^ , ft8/<7 /-^ 0)ftafttttt&fl«AIftlftatt$O A P ± t V = a U — h ^ 

SlftltSff 5 BHrfc4o #««-»»a*ffl^ il^7/-^14SPC4^f-M 
— xsicSKSttfcSJgiffflffT — *fttttt«llt^«c4T?fr3b*t*. ctDSPgto API: 

[0102] 

B Pel D 1* e PsT C r S a <b /\ w 9 * - £ tt ft H JS * *x tz tt JR £ 7 L T ft U . HI fit 1 0166 
ltf»BS*LfcO)-e\ SJt o A P * Hft LftL^BHt S4. 
[0103] 

*i:#KIBKHLtOA P i Bft 81»ft I: 81 L t BM ft B W * ff 5 . 

[ 0 1 0 4] 

EHAttasitf(t(c»LT + »i:8S^S2LtL^^i3^^Lrtjy, p ? h t IS S 

LfcJ OB/^7^-9*< + »iSSt?#5l8Silcfefc4fcttlc, OA P l: J: o t /n' 7 ^ - 

^^l^t^^I^fttNfliatfc^o * C V Z O fi| m \Z fc ix T I* 7s JU — Zf v h £ IS T £ 
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0 J OBH*©AG A|tJ|f-9$ADU LCiy, P C 4 # I f ^ f - $ ^< - X C ^ 

fit, ft&^fZ&Wtfte^m&X'fo&o :*l6©adu LSSHtLfti^HSliBtti 

[0105] 

BPaBttga^fc^fc^Hb LfcCJS^tttiSJ 8 Lt U4o ■ fit 1 * £ * fc 41 * <D M T* 
fc £ o iffi 1 fS^fcttStttSf£/^^-$0)$Iliff^fl:EriC(iil2f±lslo 
f- * 6 o bl:S#aSi:»t47-y>tf*5:< 6ofcfl)t'OAP I 

51 fg lc ® ffl "T & e OAP|:»«6JOBHttO/<7^-*ll:J:4f-***»"e#4J: 
5l:Si^Ut4 0 t«Ct)% AG A0)flf^itf, J OB-glW^O^iA^yy a 
XD75-f*>m-S!l£*Tl*. 77-f > > h8^f-$ ?ffif1"4 0 PC 4"(?SSLf:7 
^ -f * > hf#J^l:lftiA G AlftJfroTi3^A°7 * -£<D£§<^-£;bi*£T— £ << 

^ - X C IS 1 L T < o H fit 2 ^Sgjtfcl^ffiBT?^ — £ — X 5 CfSJtlfclte^^t 
fISffff-* *l*EaLT»S4<Iftt4«l3 ( S ft L <h <D « Ht 14 m S I¥ fl "f — £ 
*<««Ltj|SP ^ ^ftLfcitS«R7?lTi4. ) -C & *l \i . JOBJ^JKDAGA^r 

[0106] 

EHlci:j3l>tatt3S±@ofe»§f*4o ( B Pel C (D SI fft A< S £ <D J O B /\° 5 * — £ 

« -e <d » a » «o zos^ttfFsasnjitsv- > s ic <j> £ < ^ o t (D 7 ^ — 

£ S iS <b . ^Mftfls^Uffi-^SU^^-trfe^o K E &1 C O * t II d: * 4 J o B IS $ /\ 6 
^j*-$^ffi!4^^LTl>&#;fl;b<fc£(D-e. "T C lc a ffl i< pj fiE & S 0 

[0107] 

iS^TrfcSHfiti l^!iiSe(DlHb/\ 0 7> - Lt COfiiJtliat 1 l:Iof; 

»l 5 ^ L t U 4 o ill i:$ l?Ttf 66t>**t9S**i4tf, ^ CD *I I* fi ✓ \° ^ > 

- £ fit^s^-r s o 

[0108] 

B Pel D I* E M C V O A P I' J: 5 J O B/<7> - *ltf*afc**lfc«S8* * Lt fe y * s 
[01 09] 

[c ■& +7 i± T *ffl ^ ^ ic if ffi L T . gf if ivXf A^iftfliLtt^ : t-C8ift^ 

[01 1 o ] 

Lt>aB(DH«'e»l!ILt^tL6lc»Lt81ttft*»*»IWt»fLr, HOf 1 
«S8Ki:r«Htt*«ILt^< c«hrt<^gfc-C2c>£ 0 H&IBH9<D«TM4 3£SlJ)flU4 4o 
(D * — K ( B M A - D ) SSStiWSit^fctf, «lt ^lifflgiCJS Ct, Si CD 

[0111] 

<wz 4 <Dnmmm> 

^aiKfi^sicn L r 5$ -< 6 o 

[Ol 1 2 ] 

Sit^i^y^-f ^ > h h *r * a ic r a . t 7 ^ > > hic^-r^/N°^> — $ oig 
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TJ OB|S$OA7^-$ £^Mt£&^a<fc^fc^jBrT*££Sttu^;u£lsgT*££o 
. f It 5 c t pltgt 64o Btt©l/^;n:Ht4»«SaiiOA Pl:i5 j OBi j 

o Bjarta)iti)f-^ ti^^^tsi giottif-? lt, i* % si ft ft K 

£ * £ < fc£::fc*<nj^-CrfcSo 
[0113] 

*< Be ft ft I* fc ft fc <fc y . P C 4 [:cl:|)Ig<b|i|lr$ M5||:f ;I?ffiN§^b/\ tt 7 > - ^ 1 
laShfcf-ii ^SSrL^ffltS^ST'fcic #J * l£ A g Aft/ll^^fcfifc^fr-tf&g 

^®s$fT^^(^ffiffi-r^>T^-r^>h-7 — i mm (§7-^rii(Dii : & ^ 

PpI H 14 1^ — fficD|gtfffi£J#o7cft;&-? — ^xu>> HHOIi6o#t»lLtt»J:lM £ 
AG A # ffl'l v a h . AGAftSil«iE^CDS#^M^(Dffili^^ft§C<h-eifPa^ 

fc LT&fflpjfg-e&£o 

[0114] 

* fc /< 5 > — £ M ft H II £ * ft £ BS iz M B a ffi > x t 1 A fc - 3. — ^ ;u 

[01 15] 

< m 5 cdhjs^s> 

it iz £ & mmm $ 7* l fc a* . te0*i*siigi[:iLtt,*sB^(OA e 7^-^ti^i 

®fcrD^;£l4ilS3pjf£-t:fc£ 0 A7 > - $ ©IS J * It 4 c t t , BBfilcDS^IfefrOS 
S$8il:/^7^- £ CD S 3Mb t & ff «0 » a. =. H:HLt, SJfl*<pTtefcJS£>o 

[01 16] 

± (D £ 5 \z % ± |H # m SS tt f= J: ft If . o oS±lf t ? Plid: Lfco 

[0117] 

Hi Oli^»ttfAVX(DtftM6gil^P-feX07P-$^tc X f 7 ^ S 2 0 1 (@ 

KKft) rii*H*f/W X(D0l8"SftJ^5 o x-r-^^S202 ( v x * S fio t? 16 
f+Lfrl°]^y\ e ^->^^^Lfcvx^^gJff-r^o Xf 7?S 2 0 3 (Ox ngig 

) TMiv'J 3 >f 0«S*ffl^t«)l/\$aSt5c X^^^S204 (^X/N^Q-lzX 
) 14 (ft X M fc l£ ft . ±IEffif LfcTXi' ^r^i/Nff Ut, 'J V ^ 7 7 -f St*|: i -3 t 
^ln±|:S^0)|a]g5ifiEt^ e * 0 X f 7 ? S 2 0 5 ( ffi ±L X ) 14 ft X H fc o? 14 ft . 

Xf 7?S 2 0 4i:«totttlitifc')iASHl\'C**#f 7?fct5II'C*^ 7 
7t >?'JIg ( # >f v > ^ . TfC > 7" ^ > <f ) % /< >r— 5; > ^xg (^^^i^A) ^ CD 

i 5 r x M ^ t o x-r-^^s206 ( * ) tiaf 2 o 5 t^Sitifcf ?ft 

f /WX(DlftiEf X HiXtt-T-X h ? (D ft I J 5 o C 7 LfcXg^Sgt^^ftf 

/W xtf^iS L, cft^aj^ (x^^^S 2 0 7) t^o mrxgfcfftxatt-tft-eftirffl 
(D SU CO X i§ r* fr . C*ib^X««!:±SiaWLfcj||!SS^vXfAfz ( totftfA<&$ 

ft ^ o * fc fj x s x m t & x m x ii fc <d m x* * . > $ — * ^ h * fc 14 » m m * ^ k ? - 
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[01 1 8 ] 

a 1 ifiJifB^xy\^a-trxc7)i¥$a&^D-^^-ro x f ^ s 2 1 i ( » <b ) "eii^i 

/N(DgI?gfc$1t5o X t V 7 S 2 1 2 (CVD) -CM*'t?X/\^®|c$£3gffi£j£M-r<i> 

o X ^ ^ ^ s 2 1 3 (igifiE) Tr It O x /\ llzHiJIfC^^t^fiEtSo xf ? 

S2 14 t(i^I/M:^t>ffT^at\ Xf7^S21 5 ( Is V X h 

ffi 9 ) tIJ Ox/M:i3t#]^I^t§o Xf ^S21 6 ( g 5t ) T* It ± IS 1& ^ L g 5ft 

T* ft g 5fc L ^ X /\ £ Si ^> £ e Xf 2 1 8 ( X v T > V ) t* It I S L fc 1/ v X h 

«lsina)»»Sfiiy»« 0 X <y ^ S 2 19 ( U v X h ft] ) "ClJi^f 
It<i:ofcl/*;xh«*iJ|»<. ^itbtOXf ^?$iyiLff5Ct(:«t:y, ^x/\± 

<h T* # £ p 

[ O 1 1 9 ] 

h©/^7^ - ^fit^ss-ib-rsii^^iJiiaLfc^. * * w it ^ *i i: pb s s *i 5 t, o> t- a ft 

^ 0 ^i^ifcMPgicsLtiiffiLrta^L, *#»I^gta)^x/\7 t-^x« 

SEttLfcEIIIHtS, i> X ^ A fc 6 IMt fi Ic « fS L . f 0 vXf Afc5^(tgl0)3 
> t° - £ (SfrltCPU^MPU) 3&<E«»|*l:«»*hfe?py7A3 - KSBUIL 
Iftt^C^C^ott,, ISJtl^Chltf 7*ttft^ 0 
[0120] 

atSCfclcfttj, to?Pif5A3-K$EiLfcEiJHtlt****l«t« 
ft o 

[01 21] 

^□y^Aa- KS«|St*tft(DEill#i: Ltlt, M tl It . ^P^tf-f X^, /\ — 

h'f^f X9, 5fc "X ^ X ^ . ft & §1 -< X ^ . CD-ROM, CD-R, Blf-^, ^ * 
[0122] 

5 S t ft B 

[0123] 

c p uftt # A<siiRa>flia(D-aj*fci±±gf*fft^ -tcDfflaircfcorfjSELfcSiss^scD 

• »tf*«4*i*i*t**hi:tltI3*i?t4i> l 

[0124] 

* #6 Ml* * X(=filTO)«ftlkttfll«H»'r«. 

[0125] 

< is * 1 > iSfflasst itst ii/xt iSjgnffi^sizfcit>g)^^/\ o ^>- 
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Xf A. 
[01 26] 

<mm 2 > m EttiH v> mm. & . s&§i!){f<Dtssi::»-3i^TgM-r-i>c.»:£ft®<t 

-f -5 ® « 1 I2@rof IvXf A. 
[0127] 

< @ ft 3 > «lE&gi!)ft<&$gg£. & £ IS ft d If & . liSl, SI ^ l£ * o # 0> '> 
[01 28] 

[01 29] 

[01 30] 

*;K&3ll£<&ffi3ISg<t&S£;h.f::&3$SS£&«TSl&«#a<t. 

«riBBi#*s-cisi»**ifcjnae»fciiriBtt3i¥si=«i:Stt*<s**i=atr5t^r«rEi9:3e 
a <t . 

[ O 1 3 1 ] 

<m$&7 > 1fi IB » 11 # a I* s BtriB^IS¥-Slcd:S^2!gS<tLT(7)«iSliiiSmi:«Sfiit 

sir e * je * a i* . »E*»sjiiii=»-si^-ciwciiaE**s-t* - t * # « t -r & ® *§ 6 ic 

[0132] 

<mm 8 > issifei^ messes i^s&sisjii&LTOfflafis^ttSfi&j: 

mr E 31 S * e I* , WIBIf6o#fflSgtS^L>T|}|3ig$*gt5 C t £ ft & <t f -5 A§ 

[0133] 

L . «TEBIIIi*a-C*ftfcl*&-3*A<if<0««l=AS3^lc*-Jl\rroEii***S-rft C 
<h *1*«fc-r*IB«8 CIBtrolI->Xf A. 
[0134] 

< a§ 1 o> KBftSf Stt. 

iHEBifstJ: *Wffltt*i=»"JL^riwrffi»ffl5*a*3iff-*-'<*iis**3e u . 
Bf3t»«<©fflatt*ic»^4«rE»ffli*a©»fflitt**<S3eLfcfcfl3e**tfc**i=-t© 
^jao)ii**«rEa#*asaiffr'<*si«f=3iffi-r-6 - t smttiu* 6 i= e m <o 

i I ■> X f A , 

[Ol 35] 

< t$ 1 1 > iaffffs^Sfft^tiftji^asiDHii, iiepif it ©«i 

lSSi:ourlfttl,:t^^9!tt5SflE i o I; 12 I ffl f 1 •> x f A „ 

[ O 1 3 6] 

< as « i 2> iiBtfif eu, netti@x$i«s$tii(ii:attffliLTf iokh «'» * 
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if m -f 5 c t & ism t ? & mm 6 i:KE<Df i->xf a. 

[0137] 

<mm i 3> f^rIB^l)tt@l=*-5t^r. itiis^sftifc/^^-^i^iSftt^*! 

ffirog^b^lt^Sit&gigfbiifr^lS^HI-li*.* c t t^SS 1 o ir IB ® cd 

® § V X T" A „ 

[ O 1 3 8 ] 

< mm i 4> ffi m m.m it m n ^ m iz & -o x * - $ m t>< & m z *i tz m . tuu^s^ 

l: E f <D f 1 v X f A „ 

[ O 1 3 9 ] 

<m & 1 5> MIBffl^^SI*. ffiFlBfflS*£*CD&«|:R«g*<&2Kl=:£<bLf::ift-&l::iiirffiga 
|©f|yXfA. 

[ O 1 4 O ] 

<mm 1 6> MiBPffi^isi*. iirs®?#^is-ci»f#$*tfcsipgfl)ffls^*i:jta*^f= 
-r & c <t & ft & t ?- & mm e ceibu'^ta. 

[ O 1 4 1 ] 

< ^ «m 7> «riB5R^¥S<7)ix#i!i^<DiiJfi. * * is i* . mriBeift^ero^s^mirs 

[ O 1 4 2] 

<®« 1 s > mfe.mmmt&mi£*mtemi>bmw.T'hz>zL t $ ft m t ? z mm i \~mm<» 

[0143] 

<mmi 9> fifrasBf^/^^^— -s»i*. iifrfB¥«i*83teggi=*5i*S'i7i/\<D{as-&:bi* 

[0144] 
[0145] 

< m m 2 i > £ s'ji; is£ i5£^ffltggcoi!!3ia>$sm£&«-f<5i£*g s •* ^ a -r -s ^ 
iskomsj ai?. k m mmm$siz & it & m s a ^ * — $ <d m. & ^ m. -t & tz &> <d an tz & 

fi=£Ma>&«tbf£tf>M«£^M£-fe!-'5> c t £ ft tt <t r * « ISi a? m » ^ & . 

[0146] 

< <g 2 2> fi4t2 OlcfB«6<D$iJ^^^^a>tfa. — $l:IffJtSSiai^P^7A| 

te^-r-ssBmsn*,, 

[0147] 

<mm 2 3> ®«2 OlClB(g(75$l]p^;£^zi>fcfj. — ^|C^?T$-B-^,$IJp^'a-y ; 5Ao 
[0148] 

[ * BJ 0) 8) & ] 

;u — ^ hroiasi!±Loo t asisaii + icfcit^^^^— •S'fitogJS'ib^jijs-r-sc 
[ m ® a> n jh & ift a ] 

[H2] ^SiS^ffiic^-S^^t^BjtSMoy^-f^vh^SKDfiioSSUbcD^lil (oa 
P) £ mw? & 7 a — J- * — hT-fe-S. 
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[S3] m^<om^mm\z ( k^o^/\V'>zf i j><f<omn 

* * — h -e fe ^ o 

i t I t' S S O 

^ t i T' fc 5 o 

* •? m v & & o 

5 1 -V — h t' 5 o 

[19] *3 OSlt»ffil:J:5, ^^^0>7^^*>hSJ?^g]<&U^;u<D«S#W#]£ 
^ t I t* J 5 o 

[0 1 o] f/Wx0§i|^p-tr7O)7P-Jtae^t§ir^§ e 

[0 1 1] •Sin^p-bxJHWt-iH'eftS. 

[ flF # <D K H ] 

i *i»i3tgi 

3 Ib^^fSSgi 

5 ir — £ K — x 

6 L A N - ? ;i/ 



[01] 
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